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Minimum Detectable Activity Report

Sample ID :

Nuclide

BE-7
NA-24
K-40
SC-46
CR-51
MN-~54
CO-56
CO-58
FE-59
ZN-65
SE-75
KR-865
SR-85
Y-88
¥-90
Y-91
NB-94
NB-95
RU-103
RURH-106
AG-108m
CD-109
AG-110M
SN-113
TE-123m
SBp-124
TE-125m
I-129
I-131
XE-131m
BA-133
CS-136
£5-138
CE-139
BA-140
LA-140
CE-141
EU-152
HF-181
TA-182
HG-203
BI-207
TL-208
PB-210
BI-212
PB-212
BI-214
PB-214
RA-224
RA-226
AC-228

S95T002305-5AM

Bckgnd
Sum

27541.
79.
871.
299.
23448.
499.
464.
541.
251.
235.
25468.
14289.
14281.
24.
32.
150.
1163.
659.
16988.
5629.
2366.
41892.
17523.
25216.
30917.
7620.
36545.
27064.
23476.
31077.
23401.
561.
60.

30629. -

9958.
105.
33108.
79.
22108.
34450.
24731.
6768.
24721.
27269.
782.
28753.
5830.
23607,
28398,
36284.
480.

Energy
{keV)

477.59
1368.55
1460.75
1120.55

320.08

834.83

846.76

810.78
1099.25
1115.55

264.66

514.00

514.01
1836.06
1760.70
1204.67

871.09

765.78

497.08

621.93

722.94

88.03

657.76

391.69

159.00

602.73

109.27

39.60

364.48

163.93

356.02

818.51
1435.86

165.85

537.31
1596.21

145.44
1408.01

482.18

67.75

279.20

569.70

277.36

46.50

727.18

238.63

609.31

351.92

240.99

186.10

911.21

291

Acgquisition date

MDA
(uCi/L)

1.5490E+00
2.0763E-02
6.6763E-01
3.4262E-02
1.0341E+00
3.4696E-02
3.4001E-02
3.5203E-02
5.4722E-02
5.9659E-02
1.6138E-01
2.8498E+01
1.2882E-01
1.4325E-02
5.6631E-02
8.5239E+00
5.5562E-02
3.6504E-02
1.4391E-01
1.757%E+00
7.1479E-02
3.1093E+00
1.6911E-01
1.9670E-01
8.5211E-02
1.0193E-01
2.9223E+01
0.0000E+00
1.4168E-01
3.7127E+00
1.8167E-01
3.6177E-02
4.0243E-02
9.0846E-02
4.3811E-01
2.8106E-02
1.5009E-01
9.9740E-02
1.8017E-01
4.4546E-01
1.1858E-01
9.3215E-02
1.5229E+00
0.0000E+00
5.6476E-01
2.1325E-01
1.9575E-01
5.7284E-01
2.3535E+00
2.4214E+00
1.4007E-01

WHC-SD-WM-0P-149, REV. U

ge :
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Minimum Detectable Activity Report (continued) Page : 5

Sample ID : S95T002305-SAM Acquisition date : 17-0CT-1995 15:00:37
Bckgnd Enerqgy MDA

Nuclide Sum {keV) {(uCi/L)
TH-228 39346. 84.37 9.2153E+00
TH-229 39389. 88.47 4.3731E-01
U-232 32517. 57.78 1.7420E+02
PA-233 23129. 312.17 2.6309E-01
PA-234M 439. 1001.03 6.4588E-02
TH-234 32694. 63.29 5.0438E+00
U-235 35931. 185.71 1.4645E-01
U-237 37807. 59.54 9.2866E-01
NP-238 318. 984.45 1.1588E-01
NP-239 44034. 106.12 4.0624E-01
PU-239 34830. 129.30 1.1612E+03
AM-243 37405, 74.67 2.4391E-01

WHC-SD-Wii.-(3r 149, REV. |
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* 222-S Laboratory Counting Room 17-0CT-1995 18:10:36.96 *

IEXEE RS EAE A AR RS R SRR E RS R Rl Rl ARl sl RS E R EEEEEEEEEEE R TR R R TR

222>>>%5>> SAMPLE INFORMATION <<<<<<<<<K

Worklist #: 2914

Sample ID: S95T002305-DUP Removed by:
Sample Size: 1.00000E-03 LI )
Dilgtion Factor: 1.00000E+00 2?%5¢Zfzfﬁéﬁééy

>>2>>>>5>5>5> COUNT INFORMATION <<<<<<<<<XK

Detector ID: GEA4 Verified by:

File Number: dka300:[spec.GEA4]14g4565.cnf

Geometry: 41 K Poahelbr /o) /fer
Count Time: 0 00:50:00.00 sec 4 7
Real Time: 0 00:52:23.03 sec

Dead Time: 4.6%
. >>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<<

Sample Count Time: 17-0CT-1995 17:17:36.27

Decayed to: 17-0CT-1995 17:17:36.27

Standard Deviations: 2

Analysis Library: ENVGEA

Analyst: EMB

Background Subtract: DKA300:[ SPEC.GEA4 ]4GBACK

>>>>>>>>>> CALIBRATION INFORMATION <<<<<{<<{<<<
Date of last energy calibration: 18-APR-1994 11:17:09.37
Date of last efficiency calibration: 18-APR-1994 11:18:36.88

dkkddkdkkdhhkhhkhkhhkhkhkhkhkhkhhhkhhhhhhhhhhhdkdkdkdkhdhhkhkkhhhhhhhhkhthkddhhkhhhrhdhrhbhhhbdddtddrrrhhdhktr

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI
10 24.31 3724 0.96 48.61 47 12 7.8 5.20E+02
10 25.66 15849 2.11 51.33 47 12 4.0
0 31.18 567 1.22 62.36 60 7117.5
0 59.49 5890 0.97 118.97 116 8 12.8 AM-241 5.80
0 86.46+ 9984 1.02 172.91 169 9 8.9 NP=237— 9.77
EU-155 3.69
0 105.27 8009 1.13 210.51 207 8 9.8 EU-155 3.51
0 123.03 10178 1.04 246.03 242 9 8.3 ~EO~57— 1.03
EU-154 2.19
0 133.47 1756 1.02 266.90 265 6 33.1 CEPR-144 2.70
CE-144 1.35
0 176.31 2343 1.12 352.59 350 7 25.5 SB-125 3.18
0 247.77 1289 1.42 495.48 493 7 42.7 EU-154 2.29
0 427.71 4330 1.31 855.33 851 10 16.6 SB-125 2.73
0 463.24 1665 1.38 926.39 924 7 34.3 SB-125 3.21
0 511.44~ 1032 2.27 1022.78 1019 9 44.4
0 591.84 511 1.47 1183.59 1180 8 49.7
0 600.36 1643 1.24 1200.63 1196 11 20.8 SB-125 2.26
0 604.54 1366 1.18 1208.99 1206 7 18.0 Cs5-134 0.344
0 635.82 1249 1.37 1271.54 1267 10 23.9 $B-125 2.80
0 661.53* 929960 1.48 1322.97 1315 16 0.2 C5-137 285.

WHC-SD-Wi-0%-149, REV. 0
293



Post-NID Peak Search Report (continued) : Page : 2
Sample ID : S595T002305-DUP Acquisition date : 17-0CT-1995 17:17:36
It Energy Area FwWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/LI
0 723.16 1644 1.35 1446.22 1440 12 8.9 EU-154 2.36
ZR-95 1.07
0 756.39 402 1.44 1512.69 1506 13 31.8 ZR-95 0.222
0 795.76 1298 1.51 1591.44 1585 13 10.6 CS5-134 0.483
0 801.58 145 1.37 1603.07 1599 10 64.7 CS5-134 0.530
0 872.96 873 1.82 1745.82 1739 13 13.1 EU-154 2.53
0 996.08 690 1.64 1992.08 1986 13 13.9 EU-154 2.60
0 1004.59 1211 1.70 2009.10 2004 13 B8.7 EU-154 2.65
0 1172.95=% 498 1.76 2345.85 2339 13 14.9 CO-60 0.220
0 1274.30 1952 1.83 2548.58 2541 17 5.2 EU-154 2.64
~NRA—22 0.910
0 1332.27 492 1.89 2664.52 2656 19 12.8 CO-60 0.236
0 1596.43 78 2.05 3192.94 3188 11 34.4

WHC-SD-Wiii-('P-149, REV. ¢
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Summary cf Nuclide Activity
Sample ID : S95T002305-DUP

Total number of lines in spectrum
Number of unidentified lines

Acquisition date :

29

Page : 3
17-0CT-1995 17:17:36

Number of lines tentatively identified by NID 25 86.21%
Nuclide Type :
Wtd Mean Wtd Mean
Uncorrected Decay Corr Decay Corr 2-Sigma
Nuclide Hlife  Decay  uCi/LI uCi/LI 2-Sigma Error %Error Flags
NE=22 260Y 1-000-—9.099E=-01 3-099E 0 AFFE=0T 5724754
ee-57— 27I.80D T.000 1.033E+00 T-033E+606 O OB6EFO0———8-335 4
CO-60 5.27Y 1.000 2.287E-01 2.287E-01 0.222E-01 9.70
ZR-95 64.02D 1.000 2.221E-01 2.221E-01 0.707E-01 31.85 703 <~
$B-125 2.73Y 1.000 2.667E+00 2.667E+00 0.267E+00 10,03 /2420
CS-134 2.06Y 1.000 4.281E-01 4,281E-01 0.391E-01 9,14/ 3=
CS-137 30.00Y 1.000 2.851E+02 2.851E+02 0.006E+02 0.21
CE~H4——284-900——1-0660-—1-352E4+00— 1 352E+00— 0447 E+HO0——33-089
CEPR-144 284.90D 1.000 2.701E+00 2.701E+00 0.893E+00 33.08.35¢€0
EU-154 8.59Y 1.000 2.603E+00 2.603E+00 0.165E+00 6.34/12/e0C
EU-155 4,68Y 1.000 3.506E+00 3.506E+00 0.344E+00 9.81/.63¢eL
NP-237 2+ H4E+66Y— 17000 9.769E+00 9. 769EF00 O 8 T4E+O0—8794 e~
AM-241 432.20Y 1.000 5.802E+00 5.802E+00 0.745E+00 12.84 & L&l
Total Activity : 3.163E+02 3.163E+02
Grand Total Activity : 3.163E+02 3.163E+02
"M Manually accepted °

Flags: "K" = Keyline not found

"E" Manually edited

IIAII

WHC-SD-W\. 577148, REV. ¢
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Minimum Detectable Activity Report Page : 4

Sample ID $95T002305-DUP Acquisition date : 17-0CT-1995 17:17:36
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/LI)
BE-7 27204. 477.59 1.5395E+00
NA-24 70. 1368.55 1,9497E-02
K-40 g872. 1460.75 6.6804E-01
SC-46 248. 1120.55 3.1231E-02
CR-51 23077. 320.08 1.0259E+00
MN-54 479. 834.83 3.4006E-02
C0-56 493, B46.76 3.5054E-02
C0-58 510. 810.78 3.4201E-02
FE-59 228. 1099.25 5.2196E~-02
ZN-65 235. 1115.55 5.9647E-02
SE-75 25695. 264.66 1.6209E-01
KR-85 14077. 514.00 2.8286E+01
SR-85 14071. 514.01 1.2787E-01
Y-88 22. 1836.06 1.3787E-02
Y-90 39. 1760.70 6.1888E-02
¥-91 139. 1204.67 8.2062E+00
NB-94 1042. 871.09 5.2599E-02
NB-95 651. 765.78 3.6287E~-02
RU-103 16992, 497.08 1,4392E-01
RURH-106 5578, 621,93 1.7498E+00
AG-108m 2357. 722.94 7.1345E-02
CD-109 40574. 88.03 3.0600E+00
AG-110M 17327, 657.76 1.6816E-01
SN-113 24615, 391.69 1.9434E-01
TE-123m 30361. 159.00 8.4442E-02
SB-124 7686. 602.73 1.0237E-01
TE-125m 35960. 109.27 2.8988E+01
I-129 26614. 39.60 0.0000E+00
I-131 23447. 364.48 1.4160E-01
XE-131m 30027. 163.93 3.6494E+00
BA-133 23202. 356.02 1.8090E-01
CS-1386 516. 818.51 3.4678E-02
CS-138 50. 1435.86 3.6745E-02
CE-139 30062. 165.85 9.0001E-02
BA-140 9959, 537.31 4.3815E-01
LA-140 108. 1596.21 2.8531E-02
CE-141 31946. 145.44 1.4744E-01
EU-152 71. 1408.01 9.4315E-02
HF-181 21845. 482.18 1.7910E-01
TA-182 33241, 67.75 4.3757E-01
HG-203 24398. 279.20 1.1777E-01
BI-207 6621. 569.70 9,2198E-02
TL-208 24458. 277.36 1.5148E+00
PB-210 26685. 46.50 0.0000E+00
BI-212 716. 727.18 5.4052E-01
PB-212 28171. 238.63 2.1109E-0C1
BI-214 5690. 609.31 1.9338BE-01
PB-214 22948. 351.92 5.6455E-01
RA-224 27851. 240,99 2.3307E+00
RA-226 34957. 186.10 2.3767E+00
AC-228 468. 911.21 1.3822E-01

WHC-SD-V/2-"7-149, REV. ¢
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Minimum Detectable Activity Report (continued) Page : 5

Sample ID : S95T002305-DUP Acquisition date : 17-0CT-1995 17:17:36
Bckgnd Energy MDA

Nuclide Sum (keV) (uCi/LI)
TH-228 37995, 84.37 9.0557E+00
TH-229 38025. 88.47 4.2967E-01
u-232 31741. 57.78 1.7211E+02
PA-233 23027. 312.17 2.6251E-01
PA-234M 399. 1001.03 6.1617E-02
TH-234 31925, 63.29 4.9841E+00
U-235 34804. 185.71 1.4413E-01
u-237 36727. 59.54 §.1530E-01
NP-238 350. 984.45 1.2164E-01
NP-239 42914. 106.12 4.0104E-01
PU-239 34107. 129.30 1.1491E+03
AM-243 36095. 74.67 2.3960E-01

WHC-SD-Wei-JF-149. REV. G
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worklistrpt Version 2.1 05/15/93 Page:

PP LABCORE Data Entry Template for Worklist# 2713

I

Analyst: SGC, Instrument: GEAQ0 Z Book # /204852

hod: LA-378-103 Rev/Mod _ €
Method 3ReviMod _C/o WHC-SD-Wii- 17149 REV.

Worklist Comment: Use 1 mL of sample. Use 1 mL of standard. sac

GROUP PROJECT S TYPE SAMPLE# RA =====-~ TEST~------ MATRIX ACTUAL FOUND DL UNIT

1 STD a1129-01 1129-01 LIQUID N/A uci/mL

1 STD @1129-01 1129-01C LIQUID N/A % Recovery

1 STD a1129-01 1129-01E LIQuip N/A % Ct. Error

2 BLNK 21129-01 1129-01 LIQuID N/A uCi fmk

2 BLNK a1 129-01 1129-01E LIQuID N/A % Ct. Error
95000127 AW-102 GRAB 3 SAMPLE $957002308 0O a112¢-01 1129-01 LIQuUID N/A uci /mL
95000127 AW-102 GRAB 3 SAMPLE $957002308 0 a112¢-01 1129-01c LIQUID N/A % Recovery
95000127 AW-102 GRAB 3 SAMPLE $957002308 0 al129-01 1129-01E LIQUID N/A % Ct. Error

Final page for worklist # 2713

Data Entry Comments: C

yrier 47851-D [l

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquot Code.
298



WORKBOOK PAGE: STD1 WHC-SD-Whi-0OP-149, REV

I- 129 LA- 378 101 (C 0), 103 (C-0) IODINE-129 STD
ATy pe +[|GROSS WEIGHT (wi2) 21311
STD TARE WEIGHT (wit1) 2.1064
- Work Listi .. IMASS PRECIPITATE (net wt) 0.0247
[-129 uCi/ SAMPLE from GEA {I-129 GEA){ 3.703E-04
ISAMPLE VOLUME  in mL (SS) 1.0000
DILUTION FACTOR {DF) 1.0000
: IDIGEST DILUTION FACTOR {DDF) 1.0000
LIQUID CARRIER FRACTIONAL RECOVERY {Rec) 0.8098
¢ Batch Numb ICOUNT TIME IN MINUTES 100
95002917 COUNTING UNCERTAINTY (%) 3.78
€ JSTANDARD BOOK NUMBER 120B52
STANDARD VALUE  in pCi/mL 5.34E-04
One mL of the solution is equivalent to 0.0305 grams.
Carr'rer Percent Recovery = (wt2-wt1)*100/0.0305
1129 uCi/mL = (1-129 GEA)(DF)(DDF) / [(Rec)(SS)]
lodine 129 in pCi/mL = 4.57E-04
||Carr|er Percent Recovery 81.0%
Counting Uncertainty 3.8%
]IStandarc-! Recovery = 85.6%
Analyst o (X T SAC Date.  10/05/95
Signature of Chermist: ,M Q ZUM SAC Date: 0CT 5 1985

STANDARD.WB1 REV. 1.2 37810NML.

299

FA37810NVOUT2713.WB1 10/05/95




WHC-SD-WM-DP-149, REV. ¢

WORKBOOK PAGE: BLANK2

- 129 LA 378 101 (C-0), 103 (C-0) IODINE-129 BLNK
S IGROSS WEIGHT (wt2) 2.1209
TARE WEIGHT (wt1) 2.0958
IMASS PRECIPITATE (net wt) 0.0251
{-129 uCi/ SAMPLE from GEA (I-129 GEA)|| <3.607E-6
JISAMPLE VOLUME  inmL (SS) 1.0000
DILUTION FACTOR (DF) 1.0000
IDIGEST DILUTION FACTOR (DDF) 1.0000
LIQUID CARRIER FRACTIONAL RECOVERY (Rec) 0.8230
I BatchNumber |COUNT TIME IN MINUTES 100
95002917 COUNTING UNCERTAINTY (%) N/A
{DETECTION LIMIT in pCi/mL (DL) 4.3830E-06
NOT LISTED
TSR
NOT LISTED One mL of the solution is equivalent to 0.0305 grams.
rument Code.
W038931 Carrier Percent Recovery = (wt2-wi1)*100/0.0305
i Prepared By [1-129 uCi/mL = (I-129 GEA)(DF)(DDF) / [(Rec){SS)]
SAC Detection Limit = [-129 pCi/mL
rohemistilil
SAC
SAC
10!05!95
10/04!95
. Analysis flodine 129 in uCi/ mL < 4.38E-06
04 00 PM Carrier Percent Recovery 82.3%
. Sar Bolit | Counting Uncertainty 0.0%
TAW-102 |
pnalyst: A (7 (VB SAC Date:  10/05/95
Signature of Chemist; gﬁ/fﬂ,ﬂ’ SAC Date; 0CT 5 1995

BLANK WB1 REV. 1.2 37810NML
300
1A37810N\OUT\2713.WB1 10/05/85




WORKBOOK PAGE: SAM3 WHC-SD-Wivi-GP-149, REV. y

1-129: LA-378-101 (C-0), 103 (C-0) IODINE-129 SAMPLE
SAMPLE TARE WEIGHT (wt1) 2.1159
< WorkList. -+ IMASS PRECIPITATE {net wt) 0.0261
2713 [-129 uCi/ SAMPLE from GEA (1-129 GEA) 2.701E-5
< TestCode  * [SAMPLE VOLUME inmL (SS) 1.0000
@1129-01 DILUTION FACTOR (DF) 1.0000
= DIGEST DILUTION FACTOR (DDF) 1.0000
LIQUID CARRIER FRACTIONAL RECOVERY (Rec) 0.8557
-‘Batch Nﬂmb‘é COUNT TIME IN MINUTES 100
95002917 COUNTING UNCERTAINTY (%) 5.04
DETECTION LIMIT in pCi/mL (DL) 4.3830E-06
NOT LISTED
895T002308 One mL of the solution is equivalent to 0.0305 grams.
Carrier Percent Recovery = (wt2-wt1)*100/0.0305
1-128 pCi/mL = (1-129 GEA)(DF)(DDF) / [(Rec)(SS)]
ma ' {lodine 129 in uCi/ mL = 3.16E-05
Carrier Percent Recovery 85.6%
i [Counting Uncertainty 5.0%
Analyst: = CF_ @4}{3’/ | SAC Date: 10/05/95
Signature of Chemist: M SAC Date: 0¢7 5 i
SAMPLEWB1 REV 1. 37810NML
301
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* 222-S Laboratory Counting Room 5-0CT-1995 01:16:36.38 *

khkhkhkhkhkhkhkhkhdthkhkhdhkdkdrkrkhkhkhbhhhohoddtdrdhkhhhkhhhhkhdkdhhkhhkhhkhkhhrhhkhkdhhkhthdrhhhkhkdrrrhhkdhhkrxhkrokk

>>>>>>>>>> SAMPLE INFORMATION <<<<<LKLKLLKL

Worklist #: ML

Sample ID: §95T72308-5AM Removed by:

Sample Size: 1.00000E+00

Dilution Factor: 1.00000E+00 /47;7C%?ip_,,_ﬂ,@/§7@5”

’ )

>»>>>5>>>>> COUNT INFORMATION <<<<{<<<<KLK

Detector ID: GEA7 Verified by:

File Number: dka300:[spec.GEAT7]17g7130.cnf

Count Time: 0 01:40:00.00 sec

Real Time: 0 01:41:29.31 sec

Dead Time: 1.5%

>>>>>>>»>>> ANALYSIS INFORMATION <LK

Sample Count Time: 4-0CT-1995 23:34:00.16
Decayed to: 4-0CT-1995 23:34:00.16
Standard Deviations: 2

Analysis Library: 1129

hnalyst: MB

Background Subtract: DKA300: [ SPEC.GEA7]7GBACK

55555 >»5>> CALLIBRATION INFORMATION <<<<<{<<<<K
pate of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-1995 14:57:32.67

* kR dekk kA kA h A h TR d g dd ok h ok kg gk ko ke ko e ek ok ke h h k ke g e e ke ke e e e e e e b R R R K ke R R e ke ok

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity
uCi/SAMPLE

0 29.86 3006 1.16 148.29 137 20 5.0 I-129 2.701E-05

0 34.01 527 0.83 169.23 163 17 19.2

0 39.77 437 1.06 198.27 190 17 12.7

0 183.98 24 0.91 925.99 923 15126.8

0 349.25 15 0.54 1759.91 1754 10122.7

0 363.27 15 1.18 1830.67 1825 10 93.3

0 507.48 60 2.89 2558.33 2549 20 57.0

0 656.19 179 0.95 3308.71 3305 8 33.7

WHC-SD-WM-DP-149, REV. U
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Summary of Nuclide Activity
Sample ID : S95T2308-SAM

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 2

Nuclide Type
Wtd Mean

Uncorrected

Nuclide Hlite Decay uCL/SAMFPLE
[-129 5.73E+09D 1.000 2.701E-05
Total Activity : 2.701E-05

Grand Total Activity 2.701E-05

Flags: "K"
I'E "

Keyline not found
Manually edited

Page :
Acquisition date : 4-0CT~1995 23:34:00
8
6

25.00%

Wtd Mean

Decay Corr Decay Jor ALk

uCi1/SAMPLE  2-Sigquma 1ol Lt
2.701E~05 0.136E-05 5.U4
2.701E-05

2.701E-05

"M" = Manually accepted

"A" = Nuclide specific abn. limit

WHC-SD-WMi-DP-149, REV. 0
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Minimum Detectable Activity Report Page : 3
Sample ID : S95T2308-SAM Acquisition date : 4-0CT-1995 23:34:00

All nuclides have been identified. No MDA report generated.

WHC-SD-WM--DP-MQ, REV ¢
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* 222-5 Laboratory Counting Room 4-0CT-1995 23:26:05.46 *

T EE R R R EEEEEEE PP LEEEIEEERELSEEEEEEA LSS S S S S S S S R R R R AR R R EEEEEERXREEEE R I I I I LI
232555 >>> SAMPLE INFORMATION <<<<<<<<K<LL
Worklist #: ML

Sampie 1D: WL2713-BLK Removed by:

Sample Size: 1.00000E+00

pilution Factor: 1.00000E+00 i) ST
7 7

>2>>>>>%5>> COUNT INFORMATION <<<<<<<<<K

Detector ID: GEATY Vertfioed by
R “uillbcl . d}xajJU: LSPGC .GLAT _l 7%71.4.‘) e bodla % ﬁ —_
Gecnecry: 1 627152§rrf
Count Time: 0 01:40:00.00 sec =
Real Time: 0 01:42:12.14 sec
Dead Time: 2.2%
>>5>>>>>>>> ANALYSIS INFORMATION <<€<<<<<<<L
Sample Count Time: 4-0CT-1995 21:43:17.82
Decayed to: 4-0CT-1995 21:43:17.82
Standard Deviations: 2
Analysis Library: 1129
Analyst: VR

Background Subtract: DKA300: [ SPEC.GEA7 ] 7GBACK

>>»>>>>»>>>> CALIBRATION INFORMATION <<<<<<<K<LKLK
Date of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-199% 14:57:32.67

I EEEEE R EEEE RS S S S SR AR E RS S SRS REARE RS SRR SRS adddaddd R bR R R I I I I I g R L R S e R 1

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Acvtivity
0 32.40 263 1.56 1l6l.12 152 22 21.4
0 656.13 207 1.21 3308.44 3305 8 32.5

WHC-SD-Wh-DP-148, REV.
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Sursnary of Nuclide Activity Page : 2

Sample ID : WL2713-BLK Acquisition date : 4-0CT-1995 21:43:17
Total number of lines in spectrum 2

Number of unidentified lines 2

Number of lines tentatively identified by NID 0 0.00%

***x* There are no nuclides meeting summary criteria *#%+=*

Manually accepted

Keyline not found M
Nuclide specific abn. limit

Manually edited A

Flags: "K"
IIEH

i
H

WHC-SD-Wii- 149, REY ¢
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Minimum Detectable Activity Report

Page : 3
Sample ID : WL2713-BLK Acquisition date : 4-0CT-1995 21:43:17
Bckgnd Energy MDA
Nuclide Sum (keV) (uCi/SAMPLE)
I-129 77. 39.60 3.6073E-06

WHC-SD-Wi-0F-149, REV. ¢

307



I TETEELTTEEEREEESELI S EE S XSS A LS SRR S AR L EEE R LR R RRR AR RER RS R RREERERSEEERERERREE T LTI TR

* 222-S Laboratory Counting Room 4-0CT-1995 21:40:46.37 *

' TEEEEEEEFEEIEEESESEEE SR RS S LSRR A RS RS SESSRRl Rl AR R RS dR R RRER S SR EREREEREEREEEEER]

>>>»>>>>>> SAMPLE INFORMATION <<<<<<<<K<KK

Worklist #: ML
Sample ID: WL2713-STD Removed b
Sample Size: 1.00000E+00
Silutlon Factor: 1.00000E+0D

. B [N i RN i d s -
Detector ID: GEA7 Verified by:
File Number: dka300:[spec.GEA7]7gWL2713-STD.cn
Geometry: 1 fdﬁé?é%7@ap%§—"‘”'
Count Time: 0 01:40:00.00 sec
Real Time: 0 01:40:24.51 sec
Dead Time: 0.4%

>»>>>2»>>»>>> ANALYSIS TNFORMATION <<<<<<<<<L

Sample Count Time: 4-0CT-1995 19:59:45.54
Decayed to: 4-0CT-1995 19:59:45.54
Standard Deviations: 2

Analysis Library: 1129

Analyst: VR

Background Subtract: DKA300:[SPEC.GEA7]7GBACK

>»>>>>2»>>> CALIBRATION INFORMATION <<<<<<<<<K
Date of last energy calibration: 5-JUN-1995 14:54:43.68
Date of last efficiency calibration: 5-JUN-1995 14:57:32.67

IS ZEEE RS L LR L AR E R A EER R R AR R R R ARl il Rl LSRR RS R R EEEE R E R R

Post-NID Peak Search Report

It Energy Area FWHM Channel Left Pw %Err Fic Nuclldes Acciv.ty
uCL/ SAMPLE

4 20.44 1357 1.73 100.77 85 29 11.1 4.20E+00

4 21.49 664 0.92 106.06 85 29 15.8

0 23.98 246 1.03 118.63 114 11 34.5

0 29.83 28427 1.15 148.15 135 24 1.6

0 33.87 6354 1.27 168.51 158 23 4.6

0 39.76 4176 1.00 198.23 189 19 3.8 I-129 3.703E-04

0 75.97 185 3.21 380.95 368 24 40.4

0 349.23 141 1.27 1759.81 1753 15 28.1

0 468.43 22 0.32 2361.31 2359 6 63.3

10 655.81 258 0.27 3306.82 3305 8 31.4 7.58E+01

10

656.28 239 0.26 3309.18 3305 8 35.2

WHC-SD-Whi-DP-149, REV. (;
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Summary of Nuclide Activity
Sample ID : WL2713-STD

Total number of lines in spectrum
Number of unidentified lines

Number of lines tentatively identified by NID 2

Sl Lade 1 \)-JE)[;_’
Wtd Mean
Uncorrected
Nuclide Hlife Decay uCi/SAMPLE
I-129 5.73E+09D 1.000 3.703E-04
Total Activity 3.703E-04
Grand Total Activity 3.703FE-04
Fiags: "K" = Keyline not found
"E" = Manually edited

L Page :
Acquilsition date : 4-0CT-1995 19:59:45
11
9
18.18%
Wtd Mean
Decay Corr Lecay Corr Z-31gma
uCi/SAMPLE 2-Sigma Error %Error Flags
3.703E-04 0.140E-04 3.78
3.703E-04
3.703E-04
M Manually accepted

"A" Nuclide specific abn. limit

WHC-SD-Wii-DP-149, REV. ¢
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Minimum Detectable Activity Report Page : 3
Sample ID : WL2713-STD Acquisition date : 4-~0CT-1995 19:59:45

All nuclides have been identified. No MDA report generated.

WHC-SD-WM-(P-149, REV. ¢

210



e 2 0311 WHC-SD-Whi-O7-149, REV. ¢
' LABCORE Data Entry Template for Worklist#

Page: b

2714

Analyst: QA Instrument: LSC00 (fpo© Book # 33852

Method: LA-348-104 Rev/Mod ggg

Worklist Comment: Use 1 mL of sample. Use 1 ml of standard. sac

GROUP PROJECT S TYPE SAMPLE# RA ===-==-- TEST-=---- MATRIX ACTUAL FOUND DL
1 STD aC14-01 C14-01 LIQUID N/A
1 STD ac14-01 C14-01E LIQUID NfA
2 BLNK ac14-01 C14-01 LTQuID N/A
2 BLNK ac14-01 C14-01E LIQuUID N/A
95000127 AW-102 GRAB 3 SAMPLE 5957002308 O acté-01 C14-0M LIQUID N/A

95000127 AW-102 GRAB 3 SAMPLE $957T002308 ¢ act4-01 C14-01E LIQuID N/A

Final page for worklist # 2714
WC[M L0/00/35 /77 cﬂh/f o~ e /a/ o5~

UNIT

uCi/mL

% Ct. Error

uci/mL

% Ct. Error

uCi/mL

% Ct. Error

Analyst Signature “Date Analyst Signature Daté

Data Entry Commenis:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,

R = Replicate Number, A = Aliquot Code. 311



WHC-SD-WM-DP-149, REV. ¢!

AR
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WHC-S0-vvin- 7~ 149, REV. U
WORKBOOK PAGE: STD1

C-14 : LA-348-104 (B-1) Carbon-14
P : isintegrations per Minute from Counter (dpm)
STD Sample Volume in mL (SS)
ilution Factor {DF)
2714 |Digest Dilution Factor (DDF)
iBackground Count Rate in Counts per Minute (BKG cpm) |
@C14-01 "Background Count Time in Minutes (BKG time)
Wi {instrument Fractional Efficiency {EFF)
LIQUID % Counting Uncertainty (from LSC)
{Standard Book Number
95002918 Standard Value in pCi/mL 1. 68E-03
{Detection Limit (dpm) (Ld) 4,96
Critical Level {Lc) 2.19
N/A Critical Level (L¢) = 2.33 [ Square Root of (BKG cpm / BKG time) ]

etection Limit (Ld) = [(2.72/BKG time) + (2) (L¢c) ]/ EFF
lc-14 i = (dpm) (1000mLL) (DF) (DDF)/ [(SS) (2220000dpm/uCi)]
Ci/mL = uGi/L { 1000mL/L

IDetection Limit (uCifmL) = (Ld)(DF)(DDF)  [(SS) (2220000 dpm/uCi)]

{% Recovery 97.63% |

{C-14 Concentration in pCi/L 1.64E+00

J{C-14 Concentration in pCi/mL 1.64E-03
|Detection Limit in pCi/mL 2.23E-06

Analyst: SAC Date: 10/11/95
Signature of Chemist.__ (7 (Vs 220 . SAC  Dater  0CT 12 i
STANDARD WB1 REV 1. 348104ML

313
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C-14 : LA-348-104 (B-1) Carbon-14

WHC-SD-Wiwi-L0P-149, REV. ¢

{Disintegrations per Minute from Counter {dpm)
BLNK Sample Volume in mL (SS)
{Dilution Factor {DF)
2714 Digest Dilution Factor (DDF)
|{Background Count Rate in Counts per Minute (BKG cpm) 44.36
@C14-01

Background Count Time in Minutes (BKG time)

Instrument Fractional Efficiency (EFF)

LIQUID

Counting Uncertainty (from LSC)

Detection Limit (dpm) (Ld)

Critical Level {Lc)

2.19

Critical Level {Lc)
Detection Limit (Ld)

[(2.72 / BKG time) + (2) (Lc) ] / EFF

2.33 [ Square Root of (BKG cpm / BKG time) ]

C-14 pCilL = (dpm) (1000mL/L) (DF) (DDF) / [(SS) (2220000dpm/uCi)]

pCifmL = pGilL / 1000mLL

NOTE: Reported result is a LESS THAN value calculated

from the statistical Detection Limit (Ld).

i{C-14 Concentration in pCi/L <  2.23E-03 |

IC-14 Concentration in pCiimL < 2.23E-06

|Detection Limit in pCi/mL 2.23E-06

IDetection Limit (Ci/mL) = {Ld){DF)(DDF) / [{SS)(2220000 dpm/uCi)]

Analyst:

SAC Date:

10/11/95

Signature of Chemist:

X (4 SAC Date:

ocT 13 1995

BLANK. WB1 REV 1.1

11348104\OUT\2714.WB1

348104ML

214

10/11/95



WHC-SD-Wi-DP-149, REV. ¢
WORKBOOK PAGE: SAM3
C-14 : LA-348-104 (B-1) Carbon-14 SAMPLE
e Disintegrations per Minute from Counter (dpm} | 15474 0
SAMPLE Sample Volume in mL (S8) S

Dilution Factor {DF) SRTITRUN L6

2714 Digest Dilution Factor (DDF) 1
Background Count Rate in Counts per Minute (BKG cpm) 44.36

@C14-01 Background Count Time in Minutes (BKG time) 50

Instrument Fractional Efficiency (EFF)
% Counting Uncertainty (from LSC)

Detection Limit (dpm) {td) _
Critical Level {Lc} 2.19

LIQUID

95002918

Critical Level {Lc) 2.33 [ Square Root of (BKG cpm / BKG time) ]
Detection Limit (Ld) [(2.72 ! BKG time) + {2) (Lc) ]/ EFF

]C-14 uCi/lL = (dpm) (1000mL/L) (DF) (DDF) / [(SS} {2220000dpm/uCi}]
HCi/mL = pCi/L 7/ 1000mL/AL

Detection Limit (pCi/mL) = (Ld)}{DF){DDF} / [(S$S)(2220000 dpm/uCi)]

IC-14 Concentration in pCi/L 6.97E-02 |

C-14 Concentration in pCi/mL 6.97E-05
Detection Limit in pCi/mL 2.23E-06

Analyst: A SAC Date: 10/11/95
Signature of Chemist: W@M" SAC Date: 0CT 12 1905
SAMPLE WB1 REV 1.1 348104ML

315
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worklistrpt Version 2.1 05/15/95 WHC-SD-Wh-DP-149 REV. (: Page:
BB B L ABCORE Data Entry Template for Worklist# 2882

i

Analyst: 9% % Instrument: AB% wBA7%/] Book# S/R52

Method: LA-220-101 Rev/Mod __D-1
Worklist Comment: Use .100 mL sample size. Rerun #1. SLF

GROUP PROJECT S TYPE SAMPLE# RA------- TEST~=-=~-~ MATRIX ACTUAL FOUND DL UNIT

1 sTD aSR90-01 SR90-01 LIQuID N/A uCi/mL

1 STD aASR90-01 SRP0-01C Liauip N/A % Recovery

1 STD aSR90-01 SRP0-D1E LIQUID N/A % Ct. Error

2 BLNK-PREP @SR90-01 SR90-01 LIQuID R/A uCismL

2 BLNK-PREP BSRP0-01 SRP0-01C LIQUID N/A X Recovery

2 BLNK-PREP @SRP0-01 SRP0-01E LIQUID N/A % Ct. Error

3 BLNK/BKG @SRP0-01 SRP0-01 LIQUID N/A uCi/mL
95000127 AW-102 GRAB 4 SAMPLE §957002158 0 @SRP0-01 SR90-01 LIQUID _ N/A uCi/mL
95000127 AW-102 GRAB 4 SAMPLE $§957002158 0 a@SR90-01 SR9O-01C LIQuiD N/A % Recovery
95000127 AW-102 GRAB 4 SAMPLE §95T002158 0O @SRP0-01 SR90-01E LIQuID N/A % Ct. Error
95000127 AW-102 GRAB 5 bup $95T002158 © aSRY0-01 SRO0-01 LIauip N/A uCi/mL
95000127 AW-102 GRAB 5 DuP $95T002158 0O @sSrR90-01 SRP0-01C LIQUID N/A % Recovery
95000127 AW-102 GRAB 5 DUP §95T002158 0O aSR90-01 SRP0-01E LIQuiD N/A % Ct. Error
95000127 AW-102 GRAB & SAMPLE $95T002308 0O ASRS0-01 SR90-01 LIQUID N/A uCi/mL
95000127 AW-102 GRAB & SAMPLE $957002308 0 ASRY0-01 SR90-01C LIQuID N/A % Recovery
95000127 AW-102 GRAB & SAMPLE §95T002308 O #SR90-01 SR90-O1E LiQuip N/A % Ct. Error
95000127 AW-102 GRAB 7 DUP $957T002308 0 ASRYC-01 SR90-01 LIQUID N/A uCi/mL
95000127 AW-102 GRAB 7 DUP §95T002308 0 dSRP0-01 SRPO-01C LIQUID N/A % Recovery

Data Entry Comments:

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code.
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'EELQC(TV ) >

oo 13 T 0213788 WHC-SD-Whe-3P- 145, REV, G Page: 2
| ' LABCORE Data Entry Template for Worklist# 2882
GROUP PROJECT S TYPE SAMPLE# RA ------- TEST------ MATRIX ACTUAL FOUND DL UNIT
95000127 AW-102 GRAB 7 DuUP $957002308 SR?0-01 SRP0-01E LIGUID N/A % Ct. Error
95000127 AW-102 GRAB 8 SAMPLE $957002309 BSR0-01 SR90-01 LIQUID N/A uCi/mL
95000127 AW-102 GRAB 8 SAMPLE $957002309 2SR?0-01 SR90-01C LIQuip N/A %4 Recovery
?5000127 AW-102 GRAB 8 SAMPLE $95T002309 @SrR90-01 SR90-01E LIQuio __ N/A % Ct. Error
95000127 AW-102 GRAB 9 DUP $95T002309 @SRY0-01 SR9O-01 LIQuID N/A ucCi/mt
95000127 AW-102 GRAB 9 DUP 5957002309 aSR?0-01 SR90-01C LIQUID N/A % Recovery
95000127 AW-102 GRAB 9 DUP §937002309 aSR90-01 SR90-01E LIQuip N/A % Ct. Error
Final page for worklist # 2882

1. . ' .
W2 St je-inog95” Y Cses. soli2/3s
Analyst Signature Date nalyst Sighature Date

Data Entry Comments:

Units shown for QC (SPK & STD} may not reflect the actual units. DL = Detection Limit, § = Worklist Slot Number,

R = Replicate Number, A = Aliquor Code.
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WHC-SD-WM-DF-149, REV. ¢

WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
ype i HUDETECTOR NUMBER Lo 42 ICARRIER ADDED in mil, cvall 100
[ TOTAL COUNTS (TC)f -  9478IGROSS WEIGHT w2)] 7988
Motk Lik - ICOUNT TIME in MINUTES Ccnf 10ITARE WEIGHT Wil
[BACKGROUND in cpm (BKG)| . 2.5|NET WEIGHT

Sodd€ ISAMPLE VOLUME in mL (ss)f
_[DILUTION FACTOR oA}
. IDIGEST DILUTION FACTOR  DDF 2
~ |SAMPLE COUNT RATE {Rs) 945.30 SR 90 EFFICIENCY FACTO {C1) 0.4180
Saten N ¢ HICRITICAL LEVEL (Le)] 0.95|Y-90 EFFICIENCY FACTOR __ (C2) 0.4660
\ |TIME OF SEPARATION (ST . 08 551 Rmax N/A
R s 3195/DETECTION LIMIT {Ld) 2.00
TIME OF COUNT (TOC) §1Sr-89/90 CONC. in uCilL 1.0547E+00
DATE OF COUNT (poci} 1
STANDARD BOOK # .. 51BS2
STANDARD VALUE in pCifmL 1.0911E-03

Sample Count Rate (Rs) = (Total Counts {TC) / Count Time (CT)) - Background in cpm (BKG)

Sr-89/90 CONC in uCifmL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc¢ IF RS<0
RS*DF*DDF*000/((C1+C2*(1-e to the power of ({(-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT}/(TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA ™ 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {(hours) = ({(DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
Sr-89/90 CONCENTRATION 1.05E-03 HCifmL LEVEL
RELATIVE COUNTING ERROR 2.0% 2.23E-06
HCiL
{PERCENT CARRIER RECOVERY 90.1%
Analyst: il AKL Date: 17-Oct-95
Signature of Chemist: ﬂ S|' SLF Date: jo/ 13195

STANDARD.WB1 REV 1.2 220'1 ONML '
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WHC-SD-vvivi-ui-149, REV. ¢

WORKBOOK PAGE: BLANK2

LA-220 101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK- PREP
2 Topk. - IDETECTOR NUMBER B 12[CARRIER ADDED in mL {CVA)[ - - 1,000
BLNK PREP OTAL COUNTS (TC)f - 431GROSS WEIGHT w2)! 80337
= JCOUNT TIME in MINUTES (€T 40{TARE WEIGHT W1 7.9437
2882 BACKGROUND in cpm (BKG)E = .
FestBada - ISAMPLE VOLUME in mL {SS)
SR90-01 DILUTION FACTOR (DR}
atde s o DIGEST DILUTION FACTOR | (DDF) S s S
LiQuID SAMPLE COUNT RATE {Rs) R-90 EFFICIENCY FACTOR {c1) 0.4180
S ler {CRITICAL LEVEL {Lc) [Y-90 EFFICIENCY FACTOR (C2) 0.4660
95003134 TIME OF SEPARATION (smi NIA
s e D ATE OF SEPARATION (SD)j: (Ld) 2.00
0 IME OF COUNT (roc)f 45 2.0264E+00
- B eh - {DATE OF COUNT (DOC){ - 10/13185
:#5ample Count Rate (Rs) = (Total Counts (TC})/ Count Time (CT)) - Background in cpm (BKG)
§Sr-89/90 CONC in HCifl. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
4ARS*DF*DDF/(C1+C2*(1-¢ to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
ANOTE: 64.2 = Haif Life for Y-90 and Rec. = Fractional Carrier Recovery (W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ({TC + BKG * CT) / (TC - BKG * CT)*1.96)
JPercent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
‘IDetection Levels and Less Than Values are determined from Procedure LA-508-002,
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
DETECTION
r-89/90 CONCENTRATION 2.03E-03 pCifm LEVEL
JRELATIVE COUNTING ERROR 89.8% 2.25E-03
uCifmL
JPERCENT CARRIER RECOVERY 90.0%
|!Analyst: , AKL Date: 17-Oct-95
“ﬂgnature of Chemist: _Hf "F\jﬂj SLF Date: tef 19 /15

BLANK.WB1 REV 1.2 . 22010NML
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WHC-SD-Wiv-UF-149, REV. ¢
WORKBOOK PAGE: SAM4

LA-220 101 {D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) SAMPLE
i HDETECTOR NUMBER 12|CARRIER ADDED in mL (CVA)f - 1.600
OTAL COUNTS 0 93IGROSS WEIGHT W2)| = 7.9866
0{TARE WEIGHT W1l i 7.8084
2.8INET WEIGHT 0.0902

DILUTION FACTOR
5]DIGEST DILUTION FACTOR
SAMPLE COUNT RATE

'SR.90 EFFICIENGY FACTOR

0.4180

ICRITICAL LEVEL Y-90 EFFICIENCY FACTOR (C2) 0.4660
{IRmax 1.86

] IDETECTION LIMIT (Ld) 2.00

- 18: sn][swsrso CONC in pCilL. < 2.0858E+00

Samp!e Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCi/l. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/((C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000})
Relative Counting Errer = The Square Roat of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)

Percent Carrier Recovery = {Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA* 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Deita Time (hours) = ({DOC - SD) *24) + (TOC - ST) /100

DETECTION
Sr-89/90 CONCENTRATION < 2.09E-03 pCiimL LEVEL
: LESS THAN Value was Determined from Rmax.
RELATIVE COUNTING ERROR 186.6% 2.24E-03
HCi/mL
PERCENT CARRIER RECOVERY 90.2%
Analyst: ' AKL Date: 17-0ct-95
{Signature of Chemist: M" _‘ﬁ'u SLF Date: /o/a 95—
SAMPLE WB1 REV 1.2 22010NML
320
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WHC-SD-Wii-DF-149, REV. ¢

WORKBOOK PAGE: DUPS

LA-220-101/ D1 Sr-89/80 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) bDupP

B ppe e IDETECTOR NUMBER 12ICARRIER ADDED in mL (CVA)E- 4000
DUP OTAL COUNTS (TC) {IGROSS WEIGHT (W2)i - 7.9581

ekl {COUNT TIME in MINUTES €ni OJTARE WEIGHT w1l 7.8698
2882 BACKGROUND in cpm (BKG)| 2.5/NET WEIGHT 0.0883

S SAMPLE VOLUME In mL (ss)|

il 7.08
S$R90-01 DILUTION FACTOR (DR = 4

e 50 Y'DIGEST DILUTION FACTOR | (DDF)
LIQuID 'SAMPLE COUNT RATE 0.4180
i e S ICRITICAL LEVEL (C2) 0.4660
95003134 IME OF SEPARATION N/A
SRR IDATE OF SEPARATION (Ld) 2.00
0 IME OF COUNT 2.9617E+00
S ) i) |DATE OF COUNT
N/A
ST S
S95T002158
5 : #Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
::{Sr-89/90 CONC in pCilL Replace RS with RMAX if RS<=Lc and R§>=0 or Replace RS with Lc if RS<0

RS*DF*DDFA({C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)})*SS*REC*2220000)

INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT}*1.96)

“Percent Carrier Recovery = {Net Weight / Expected weight) * 100

MNOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002,

Deltta Time (hours) = ((DOC - 8D) * 24) + (TOC - 8T)/ 100

DETECTION
r-89/90 CONCENTRATION 2.96E-03 HCI/mL LEVEL
RELATIVE COUNTING ERROR 65.7% 2.27E-03
pCimL
PERCENT CARRIER RECOVERY 88.3%
Analyst: 1{] A AKL Date: 17-Oct-95
Signature of Chemist: A SLF Date: jo/la (9
SAMPLE WB1 REV 1.2 22010NML '
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WORKBOOK PAGE: SAM6 WHC'SD'WN]"DP'E 49, REV. U

LA-220-101 /D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
¥ ¥ s DETECTOR NUMBER 12|CARRIER ADDED in mL {CVA)| - f;1f;ouo:
OTAL COUNTS aeyl GROSS WEIGHT L
SHHCOUNT TIME in MINUTES €Ny
(BKG)| :
(ss)|
{DF)§
{DDF} &
(Rs) 6.60|SR-90 EFFICIENCY FACTOR {c1n 0.4180
{Lc) 0.95Y-90 EFFICIENCY FACTOR (C2) 0.4660
___|TIME OF SEPARATION sn| 39 [Rmax N/A
{EHIDATE OF SEPARATION (sD)| 35{DETECTION LIMIT (Ld) 2.00
IME OF COUNT (Toc)i r-89/80 CONC in uCHL 3.0106E+01
3 ¢IDATE OF COUNT (D0C)§

{Sampte Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
Sr-89/90 CONC in uCilL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
iRS*DF*DDF/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / {CVA * 0.1000})
IRelative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

INOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - 8D} * 24) + (TOC - ST)/ 100

i

!

DETECTION
|Sr-89l90 CONCENTRATION 3.01E-02 pCifmL LEVEL
RELATIVE COUNTING ERROR 32.0% 9.10E-03
pCF¥mL
~IPERCENT CARRIER RECOVERY 87.6%
Analyst: " + 4 AKL Date: 17-Oct-95
ignature of Chemist: N/ /ng-f/ SLF Date: /o/ /2 / 4‘5—‘

<

SAMPLE WB1 REV 1.2 22010NML
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WORKBOOK PAGE: DUPT WHC-SD-Wh-0p-1 48, REV.
LA-zzo 101 I D- 1 $r-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)
¥ype T THDETECTOR NUMBER __12JCARRIER ADDED in mL
‘ OTAL COUNTS ao)l IGROSS WEIGHT
COUNT TIME In MINUTES CT) y
BACKGROUND in cpm (BKG)
ISAMPLE VOLUME in mL (SS)

Lo

o JJDELTA TIME (HOURS
@S R90-01 :

1 {DF}|: a%%&f
B (DDF) s

LIQUID {Rs) 5.30[SR-80 EFFICIENCY FACTOR
{Le) 0.95Y-90 EFFICIENCY FACTOR 0.4660
(ST)} .. .08:59|Rmax NIA
(SD 3!95’]_ETECTION LIMIT {Ld) 2.00
{Toc) §:30{Sr-89/90 CONC in pCIiL 2.2986E+01
s (poc)l 5]
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
:{Sr-89/90 CONC in pCiflL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if R§<0
SHRS*DF*DDF/A(C1+C2%(1-e to the power of ((-natural log 2)/64 2*DT))}*SS*REC*2220000)
3:1NOTE' 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
elative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
:Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
' etection Levetls and Less Than Values are determined from Procedure LA-508-002.
Deita Time (hours) = (DOC - SD} * 24) + (TOC - ST) / 100
‘ DETECTION
r-89/60 CONCENTRATION 2.30E-02 PClmi LEVEL
ELATIVE COUNTING ERROR 37.5% 8.66E-03
HCl/mL
JPERCENT CARRIER RECOVERY 91.9%
lAnalyst: N L AKL Date: 17-Oct-95
{lﬂﬂamre of Chemist: : SLF Date: /e/12 / 75

SAMPLE.WB1 REV 1.2 220710NML
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WHC-SD-Whi-DF-149, REV. ¢

WORKBOOK PAGE: SAMS

LA-220- 101 / D1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1) SAMPLE
Typs DETECTOR NUMBER CARRIER ADDED in mL
| SAMPLE OTAL COUNTS (TC)|.: - i 1{GROSS WEIGHT
SEEmETT e HCOUNT TIME in MINUTES €Nl J TARE WEIGHT
2882 BACKGROUND in cpm (BKG)|
st Bade - ISAMPLE VOLUME in mL (SS) i i
@SR90-01 DILUTION FACTOR (DF){:
S Mty DIGEST DILUTION FACTOR | (DDF) i -
LiQuiD SAMPLE COUNT RATE {Rs) SR-90 EFFICIENCY FACTOR
“JCRITICAL LEVEL {Lc) Y-90 EFFICIENCY FACTOR {C2) 0.4660
_|[TIME OF SEPARATION 10 B ' Rmax NIA
“IDATE OF SEPARATION (SD)§.: - {Ld) 2.00
IME OF COUNT (Toc)| 1 {Sr-88/80 CONC in uCi/L 1.1256E+03
T "'L'.”&ﬁ“:\gﬁ"**‘*%% DATE OF COUNT {DOC) 3:-: 10H3, j:"j:
| _NA
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)} - Background in cpm {BKG)
Sr-89/00 CONC in pCi/lL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if R§<0
}%@% RS*DF*DDFI{{C1+C2%(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)
INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
HRelative Counting Error = The Square Root of ((TC + BKG *CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
Detection Levels and Less Than Values are determined from Procedure LA-508-002.
“HDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
r-89/90 CONCENTRATION 1.13E+00 pCiimL LEVEL
RELATIVE COUNTING ERROR 3.9% 8.59E-03
HCiimL
PERCENT CARRIER RECOVERY 92.4%
Analyst: L AKL Date: 17-Oct-95
|Signature of Chemist: ) IM SLF Date: / 0/ / 7/ g
SAMPLE WB1 REV 1.2 22010NML \
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WORKBOOK PAGE: DUP9 WHC-SD-Wii-TiP-149, REV. U

LA-220-104 / D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1)

/ % IDETECTOR NUMBER 12|CARRIER ADDED in mL
730 [GROSS WEIGHT

ARE WEIGHT

5 INET WEIGHT

¥-90 EFFICIENCY FACTOR (C2) 0.4660
59 |Rmax N/A
 [DETECTION LIMIT (Ld) 2.00
<55Sr-89/80 CONC in 2CUL 1,1995E+03

Mk = IDATE OF SEPARATION

-_ ME OF COUNT

DATE OF COUNT

Sample Count Rate (Rs) = (Totat Counts (TC) / Count Time {CT)) - Background in cpm (BKG)
Sr-89/90 CONC in uCi/l. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS*DF*DDF/((C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))*SS*REC*2220000}

NOTE: 64.2 = Half Life for Y-90 and Rec. = Fracticnal Carrier Recovery ({(W2-W1) / {CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96}

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time {hours) = ({DOC - SD) * 24} + (TOC - ST)/ 100

DETECTION
r-89/90 CONCENTRATION 1.20E+00 pCl/mL LEVEL
RELATIVE COUNTING ERROR 3.8% 8.85£-03
HCifmL
PERCENT CARRIER RECOVERY 89.5%
lAnalyst: Py A 43 AKL Date: §7-0ct-95

Signature of Chemist: . N SLF Date: /2 /1a/9s
SAMPLE.WBt REV 1.2 22010NML
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worklistrpt Version 2.1 05/15/95
10/17/95 09:08

WHC-SD-Weri---149, REV. ¢

LABCORE Data Entry Template for Worklist#

Page: 1

2942

Analyst:
Method: LA-220-101 Rev/Mod -/

AKX

Instrument: ABOQ /0

Worklist Comment: Determine sample size using Ludlum. SLF

Book # j_/ﬁé‘l]

Bad) (U2

GROUP PROJECT S TYPE SAMPLE# RA ===ee-- TEST------ MATRIX ACTUAL FOUND UNIT

1 ST0 ASRP0-01 SRPO-01 SOLID N/A uCi/sg

1 8TD @SRP0-01 SR90-01C SOLID N/A % Recovery

1 STD @SRP0-01 SRPCG-01E SOLID N/A % Ct. Error

2 BLNK-PREP ISRY0-01 SR90-01 SOLID N/A uCi/g

2 BLNK-PREP @SR?0-01 SRP0-01C soLID N/A % Recovery

2 BLNK-PREP @SRP0-01 SRPO-01E SOLID N/A # Ct. Error

3 BLNK/BKG @SRG0-01 SRS0-01 SOLID N/A uCi/sg
95000127 AW-102 GRAB 4 SAMPLE 5957002306 0 ASRG0-01 SRP0-01 SCLID N/A uti/g
95000127 AW-102 GRAB 4 SAMPLE $95T002304 O ASRY0-01 SR9D-01C SOLID N/A % Recovery
95000127 AW-102 GRAB 4 SAMPLE $957002304 O WSRP0-01 SRYC-01E SOLID N/A % Ct. Error
95000127 AW-102 GRAB 5 DuP $957002304 © ASRP0-01 SRP0-01 SOLID N/A uCi/g
95000127 AW-102 GRAB S DUP S$95T002304 O @5R%0-01 SRP0-01C SOLID N/A % Recovery
95000127 AMW-102 GRAB 5 DUP $95T002304 O @SR90-01 SRY0-01E SOLID N/A % Ct. Error
95000127 AW-102 GRAB & SAMPLE 8957002305 0 asrR%0-01 SrR90-01 SOLID N/A uci/g
95000127 AW-102 GRAB & SAMPLE $95T002305 O asSRP0-01 SRP0-01C SOLID N/A % Recovery
95000127 AW-102 GRAB & SAMPLE $957T002305 0 ASRP0-01 SRI0-01E SOLID N/A % Ct. Error
¥5000127 AW-102 GRAB 7 DUP §957002305 0 ASRY0-01 SRP0-01 SoLID N/A uCi/g
95000127 AW-102 GRAB 7 DUP $957002305 0 @SR?C-01 SR90-01C SOLID N/A % Recovery
Dara Entry Comments.

E/AM{ u-L/um, tudic-tes ,)95'5,'{/4 ca...\'/u-..—:d._" (o~ howewwr

Corm Dered o 7‘4\-‘&

rese fts. Ay

gt i ;-Je?/: ?uéf-c_

S‘-..Jf')/-p

Units shown for QC (SPK & STD) may not reflect the actual units, DL = Detection Limit, S = Worklist Slot Number,

7
It ra ) rqu ested & %?:%:/ /0/23'/95"

R = Replicate Number, A = Aliquor Code.
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;vg/r;c;%;p(t)g V-’Zt;ion 2.105/15/95 WHC-SD-WM-DP-T 49' REV. 0 Page: 2
' LABCORE Data Entry Template for Worklist# 2942

GROUP PROJECT § TYPE SAMPLE# RA------- TEST-=~=-=~-~ MATRIX ACTUAL FOUND DL UNIT

95000127 AW-102 GRAB 7 DUP $95T002305 O F @&SRY0-01 SRY0-0D1E SOLID N/A % Ct, Error

Final page for worklist # 2942

Vorl-fm | IOJa/t/e7 fs~

Analyst Signatre

Data Entry Comments:

Units shown for QC (SPK & STD} may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code.
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worklistdata Version 0.0 05/16/95

10/24/95 21:26 WHC-SD-Wii-(:7- 149, REV. ¢
LABCORE Completed Worklist Report for Worklist# 2942

Page:

Analyst: rwk Instrument: ABILO Book#
Method: Rev/Mod

Worklist Comment: Determine sample size using Ludlum. SLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1810 LU0 @SR9Q-0T SR90-01° SOLID. ~  1.09E-03 1.13E-3 ~ 103.670 X Recovery.
1 STD 0 @SR90-0%1 SRY0-01C sSOLID 100 8.86E+01 88.500 % Recovery
181D . 0 @SR90-01 SR9G-O1E SOLID: T 1,000 2.04E+00 .'2.040°% Ct, Error
2 BLNK-PREP 0  @SR90-01 SRY0-01 SOLID 1 6.13E-1 0.610 uCi/g
2 BLNK-PREP. ° 0 @8R90-01 SRHO-01C SOLID: 1000 9UT4EH01 91,400 % Recovery
2 BLNK-PREP 0  @SR90-0T SRP0-01E SOLID 1.00  1.11E+01 11.100 % Ct. Error
3 BLNK/BKG o oo O - @SRPO-01 SR9O-01 SOLID. . 1 1.57E+01 15.700 uCi/g.
4 SAMPLE  S95T002304 0 F @sSR90-01 SR90-01 SOLID N/ 2.07E+02 3.330e-002 uCi/g
4 SAMPLE: - 'S95T002304° 0 F @8R90-01 SR90-01C SOLID' < N/A- - 9.30E+01 1.000e-004 % Recovery
4 SAMPLE  §95T002304 O F aSR90-01 SR90-01E SOLID N/A 5.62E-01 0.000 % Ct. Error
5DuP. - $95T002304 O 'F ' @SR90-01 SR90-01 SOLID.  2.07e+2  2.09E+2 0.960; RPD.
5 DUP $95T002304 0 F @SR90-01 SR90-01C SOLID 100 9.338+01  93.300 % Recovery
5DUP. - . §95TD02304 0 F -@SR90-01 SROO-01E SOLID. ~  1.00 - 5.63E-01 0.560° %'Ct. Error
6 SAMPLE 5957002305 O F @SR90-01 SR90-01 SOLID N/ 1.13E+03 0.212 uCi/g
6 SAMPLE .~ 957002305 0 F  @SR90-01 SRY0-01C SOLID- . N/A_ . 9.11E401 1.000e-004 % Recovery
6 SAMPLE  S95T002305 0 F @SR90-01 SR90-O1E SOLID N/A 6.05€-01 0.000 % Ct. Error
7 OUP. . §95TQ02305 0 F #8SR90<01 S$RP0-071. SOLID. . 1.13e+3 7 1.11E+3 1.790. RPD: '
7 oup $95T002305 O F  @SR90-01 SR9O-0IC SOLID 100 9.16E+01 91.600 % Recovery
7 DUP: $957002305 /0 F '@SR90-01 SR90-OIE SOLID - 1.00  6.15E-01 .  0.620'% Ct. Error

Final page for worklist# 2942
Analyst Signature Date Analyst Signature ~ Date

. [0/23/95
Reviewer Sigrfature Date

Unirs shown for QC (BLK/BKG) may not reflect the actual units.
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NORKBOOK PAGE: STDA WHC-SD-Wii-UF-149, REV. ¢
Sr-89/90 : LA-220-101 (D-1), 102 {E-3), 104 (D-1) LIQUIDS STANDARD
' - JDETECTOR NUMBER | 40|CARRIER ADDED in mL (cvA)l: .. 1000
| TOTAL COUNTS (Te)} - - eze1 W2)l - 7.8524
:JCOUNT TIME in MINUTES €cnf w1 . 7.7638
BACKGROUND in cpm (BKG)] -
HISAMPLE VOLUME in mL (sS)¢ 000
[DILUTION FACTOR R .

: PGEST DILUTION FACTOR _ DDF S o
_|SAMPLE COUNT RATE {Rs} R-90 EFFICIENCY FACTO (c1) 0.4051

it |CRITICAL LEVEL (el 0.93]Y-00 EFFICIENCY FACTOR _ (C2) 0.4503
. |TIME OF SEPARATION (ST)E . 19:12 Rmax NIA

“IDATE OF SEPARATION (SD)§: 95|DETECTION LIMIT (Ld) 1.96

TIME OF COUNT {TOC) iSr-89/90 CONC. in uCilt. 1.1311E+00
JDATE OF COUNT {DOC) :

STANDARD BOOK # . 518K
# " ISTANDARD VALUE in pCi/mL 1.0808E-03

WB2887 “{sample Count Rate (Rs} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)

5] Sr-89/90 CONC in uCi/mL REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Lc IF RS<0
RS*DF*DDF*10004(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)

Percent Carner Recovery = (Net Weight / Expected weight) * 100

AHINOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Delta Time (hours) = ((DOC - SD) * 24} + (TOC - ST) /100

= DETECTION

|Sr-89/90 CONCENTRATION 1.13E-03 uCimL|  LEVEL
RELATIVE COUNTING ERROR 2.0% 2.39E-06

uCifL.
PERCENT CARRIER RECOVERY 88.6%
nalyst: i RWK Date: 19-Oct-95
Signature of Chemist: At ’ SLF Date: __ p/23/15

STANDARD WE1 REV 1.2 22010NML
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WHC-SD-Wii-UF-149, REV, ¢
WORKBOOK PAGE: BLANK2

LA-220-101/ D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) BLNK- PREP

DETECTOR NUMBER __10JCARRIER ADDED in mL (CVA}| - - 1.000
TOTAL COUNTS (TC)} . 377IGROSS WEIGHT w2l 80157

$COUNT TIME in MINUTES (€l ' 10JTARE WEIGHT W1 - 7.9243

L?ACKGROUNDIn cpm (BKG)I " . 24INET WEIGHT (W3) 0.0914
ISAMPLE VOLUME in mL (ss)f e

1 DILUTION FACTOR (DFY} -

¢ IDIGEST FACTOR (giL) (D giL)
\\ AMPLE COUNT RATE (Rs)

(te)]  0.93}¥-90 EFFICIENCY FACTOR {€2) 0.4503

(ST 2|Rmax NIA
(sD)i: - onz7ies|DETECTION LIMIT (Ld) 1.96
B IME OF COUNT (Toc)} . 1:45S1-89/90 CONC in uCilg _ 6.1268E-01
ESamniefien |DATE OF COUNT (DOC)}: i H|
*;;‘5%‘ Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
Sr-89/90 CONC in pCilg Replace RS with RMAX if RS<=L¢ and RS>=0 or Replace RS with Lc if RS<0

RS*1000*DF/((C1+C2*(1-¢ to the power of ({-natural log 2)/64.2*DT)))*SS*DDF*R EC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of {{TC + BKG *CT)/ (TC - BKG * CT)*1.06)

JPercent Carrier Recovery = (Net Weight / Expected weight) * 100

“‘ NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

:§0Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

E DETECTION
Sr-89/90 CONCENTRATION 6.13E-01 pCiig|  LEVEL
RELATIVE COUNTING ERROR 11.1% 3.40E-02
HClig
_]JPERCENT CARRIER RECOVERY 91.4%
Analyst: .l 14 ] RWK Date: 19-Oct-95
Signature of Chemist: Bt SLF Date: Jo/z3/95s—

BLANK.WE1 REV 1.2 22010NML ¥
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WORKBOOK PAGE: SAM4 WHC-SD-Ww-DF-149, REV, ¢

LA-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
DETECTOR NUMBER 10 [CARRIER ADDED in mL (Cva)f - 1000
TOTAL COUNTS Tey . 121555 GROSS WEIGHT w2)| - 80354

2942

SAMPLE

COUNT TIME in MINUTES | (cT)|
BACKGROUND In cpm BKG)
SAMPLE VOLUME In mL ss)h
DILUTION FACTOR ©Ff
T IDIGEST FACTOR (g/L) Do
SAMPLE COUNT RATE (Rs)|_12153.20[SR-90 EFFICIENCY FACTOR | (1) 0.4051
+ CRITICAL LEVEL (Lo)| Y-90 EFFICIENCY FACTOR (c2) 0.4503
(ST)

O{TARE WEIGHT W T9424
24 NET WEIGHT (W3) 0.0930
ho 2.80

N/A
(SD){: =4 (Ld) 1.96
IME OF COUNT (TOC)H:: 2.0672E+02
ZIDATE OF COUNT (DOC) = 1oTh
“{Sample Count Rate (Rs} = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
7 - 15r-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0
RS 1000°DF(C1+C2*(1-e to the power of {(-natural log 2)/64.2*DT)))"SS*DDF*REC*2220000)
- INOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0,1000))
= 4Relative Counting Error = The Square Root of ({TC + BKG * CT) /(TC - BKG * CT)*1.96)
- IPercent Carrier Recovery = (Net Weight / Expected weight) * 100
S EINOTE: Expected weight = CVA * 0.1
" IDetection Levels and Less Than Values are determined from Procedure LA-508-002.
“’"‘% Delta Time (hours) = ((DCC - SD}* 24) + (TOC - 8T)/ 100
DETECTION
i ISI’-89I90 CONCENTRATION 2.07E+02 pCIIg_ LEVEL
- |RELATIVE COUNTING ERROR 0.6% 3.33E-02
uCilg
“{PERCENT CARRIER RECQVERY 93.0%
Anaiyst: RWK Date: 19-Oct-95
Signature of Chemist: ﬁ,{ SLF Date:  /0/23/ %
SAMPLE.WB1 REV 1.2 22010N
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WORKBOOK PAGE: DUPS

WHC-SD-Wi-DOP-148, REV.

LA-220-101 I DA Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DuUP
F Tope SIDETECTOR NUMBER 10{CARRIER ADDED in mL (CVA) 1:000
’TOTAL COUNTS (TC)l .~ 121328|GROSS WEIGHT wW2) 7.8501
COUNT TIME in MINUTES (CT) T . 10TARE WEIGHT (W1) 7.7568
2942 |BACKGROUND in cpm (BKG)| . . 24|NET WEIGHT {(W3) 0.0933
T SISAMPLE VOLUME in mL (ss)f: e uoIIDELTA TIME (HOURS D
DILUTION FACTOR (DF)[i i g o :
. S|DIGESTFACTOR(g/lL)  [(DgilL -
_SoLip ISAMPLE COUNT RATE (Rs) 12130 40 sn-oo EFFICIENCY FACTOR {c1) 0.4051
¢ ICRITICAL LEVEL {Lc) 0.93|'Y-80 EFFICIENCY FACTOR (C2) 0.4503
95003219 TIME OF SEPARATION el 2iRmax N/A
Qe SHDATE OF SEPARATION (SD)i S{DETECTION LIMIT (Ld) 1.96
|YIME OF COUNT (Toc)f 2:10{Sr-89/90 CONC In uCilg 2.0897E+02
{SHHIDATE OF COUNT {DOC)}
ySample Count Rate (Rs) = (Total Counts (TC)/ Count Time (CT)} - Background in cpm (BKG)
Sr-89/90 CONC in uCilg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
:5{RS*1000*DF/((C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*DDF*REC*2220000)
:INOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1)/ (CVA * 0.1000)}
siRelative Counting Error = The Square Raot of ((TC + BKG * CT)/(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
*“”h HINOTE: Expected weight = CVA * 0.1
:Detection Levels and Less Than Values are determined from Procedure LA-508-002.
HDefta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
Sr-88/90 CONCENTRATION 2.09£+02 pCilg | LEVEL
RELATIVE COUNTING ERROR 0.6% 3.37E-02
HCilg
PERCENT CARRIER RECOVERY 93.3%
Anaiyst: ., iy RWK Date: 19-Oct-95
Signature of Chemist: _{ ¥ — TR 4] SLF Date: /Jo/23/sr
SAMPLE.WB1 REV 1.2 22010NML
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WORKBOOK PAGE: SAMS WHC-SD-Wii-Dp- 149, REV. (:
-220-101 /D-1_ Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
U JDETECTOR NUMBER 10CARRIER ADDED In mL (CvA) |- 1.000

(TC)| . ... 104886 |GROSS WEIGHT (Wz) -_;_7 8282
(Cnl: 10| TARE WEIGHT Wil 77aT
(BKG)||: i 4|NET WEIGHT (W3) 0.0911
(S8}
(DF)
JDIGEST FACTOR (g/L} (D giL & % _
SAMPLE COUNT RATE (Rs) : R-90 EFFICIENCY FACTOR (1) 0.4051

s

S ICRITICAL LEVEL
IME OF SEPARATION

.93|Y-90 EFFICIENCY FACTOR (€2) 0.4503
117 |Rmax N/A

{DETECTION LIMIT (Ld) 1.96
5/Sr-89/90 CONC in uCifg 1.1339E+03

Sample Count Rate (Rs) = {Total Counts (TC) / Count Time {CT)} - Background in cpm (BKG)
______ : Sr 89/80 CONC in pCiIg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS <0

“ANOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery ((W2-W1}/ (CVA * 0.1000))
SelRelative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)

Percent Carrier Recovery = (Net Weight / Expected weight) * 100

NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

#Detta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100

DETECTION
Sr-89/90 CONCENTRATION 1.13E+03 pCiig LEVEL
RELATIVE COUNTING ERROR 0.6% 2.12E-01
HClig
PERCENT CARRIER RECOVERY 91.1%
Analyst: L g RWK Date: 19-Oct-95

Signature of Chemist: /¥ SLF Date: /o /23 /fo—
SAMPLE.WB1 REV 1.2 22010NMY
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WHC-SD-Whi-5F-149, REV. ¢
WORKBOOK PAGE: DUP?

-220-101 I D-14 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP
b DETECTOR NUMBER 10 |CARRIER ADDED in mL (CVA)} - - t.000

TOTAL COUNTS (TC) - 101667 |GROSS WEIGHT W2)t - 7:8507

COUNT TIME in MINUTES (CT)f - “10{TARE WEIGHT Wi 77591

BACKGROUND in cpm (BKG)[ = . . ';;4; NET WEIGHT

SAMPLE VOLUME in mL (SS}] - .0.500

DILUTION FACTOR DR

ZIDIGEST FACTOR (giL) (D g/t

SAMPLE COUNT RATE {Rs)

i L(;Rmcm. LEVEL {Lc)

IME OF SEPARATION sni

SR 90 EFFIClENCY FACTOR 0.4051
9 ¥-90 EFFICIENCY FACTOR (C2) 0.4503
¥ iRmax NIA

(SD} /98 |DETECTION LIMIT {Ld) 1.96
(Toc)| 2:45/Sr-89/90 CONC in uClig 1.1109E+03
(Doc) S ] 3

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
:Sr-89/90 CONC in pCifg Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

NOTE: 64.2 = Half Life for Y-80 and Rec. = Fractional Carrier Recovery {{W2-W1)}/ (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100

S{NOTE: Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.
iDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100

DETECTION

1Sr-89/90 CONCENTRATION 1.11E+03 pCifg LEVEL
RELATIVE COUNTING ERROR 0.6% 2.14E-01

uClig

JPERCENT CARRIER RECOVERY 91.6%

Analyst: RWK Date: 19-Oct-95

[signature of Chemist: -—/—?ﬁ/ SLF Date: /953 /25
SAMPLE WB1 REV 1.2 ‘ 22010NML
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WHC-SG-470- 77149, REV. 0

THE FOLLOWING ANALYSES ARE INCLUDED IN THE DATA PACKAGE BUT THE RESULTS HAVE
NOT BEEN REPORTED IN THE FINAL SUMMARY REPORTS.
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worklistrpt Version 2.1 05/15/95 WHC-SD-Whi- 3F-149, REV. ¢ Page: I

eI LABCORE Data Entry Template for Worklist# 2720

Analyst: n Instrument: ABOOGQ_ \WR275) | Book # SIHSY
Method: LA-220-101 Rev/Mod -

Worklist Comment: Determine sample size using Ludlum. SLF

GROUP PROJECT § TYPE SAMPLE# RA ------- TEST------ MATRIX ACTUAL  FOUND oL UNIT
1 sTD @SR90-01 SRP0-D1 LIauiD N/A___ uCi/mL
1 STD WSRP0-01 SRPO-01C LIQUID N/A % Recovery
1 8TD @SRF0-01 SR90-01E  LIQUID __N/A % Ct, Error
2 BLNK-PREP asR90-01 SR9D-01 L1QUID N/A_ uCifml
DA‘{}% €D 2 BLNK-PREP @SR90-01 SR9O-01C  LIGUID N/A___ % Recovery
\SOJACKAGE 2 BLNK-PREP ASRY0-01 SR9O-01E  LIQUID N/A_ % Ct. Error
3 BLNK/BKG @SR90-01 SR90-01 Llauip N/A  uCi/mL
95000127 AW-102 GRAB 4 SAMPLE §95T002308 0  &SRY0-01 $RP0-01 LIQuiD N/A uci/mt
¢ 95000127 AW-102 GRAB 4 SAMPLE SYST002308 0  Q@SR90-01 SR9O-01C  LIQUID N/A % Recovery
i
Lo[ﬂ‘q 95000127 AW-102 GRAB & SAMPLE §957002308 0  @SR90-01 SR90-01€  LIQUID R/A % Ct. Error

95000127 AW-102 GRAB 5 SAMPLE $95T00230¢ 0  @SRP0-01 SR90-01 LIGUID NZA uci /mL
95000127 AW-102 GRAB ,;smme S95T002309 O  @SRY0-01 SRPO-01C  LIQUID N/A % Recovery
95000127 AW-102 GRAB tz‘:/sa.nme S95T002309 0  @SR90-01 SRPO-01E  LIQUID N/A % Ct. Error
&
95000127 AW-102 GRAB & DUP S95T002309 0  @SR90-01 SR90-01 LIQUID N/A _ uCi/mL
1
95000127 AW-102 GRAB %’oup $95T002309 0  @SR90-01 SR9O-01C  LIQUID N/A % Recovery
95000127 AW-102 GRAB & DUP §95T002309 0  @SR90-01 SRY0-01E  LIQUID N/A___ % Ct. Error
-1
95000127 AW-102 GRAB 7 SAMPLE $95T002158 0  ASR$0-01 SR90-01 LIQUID N/A uci/ml
95000127 AW-102 GRAB %sams S95T002158 O  @SRY0-01 SRP0-01C  LIQUID N/A % Recovery

Data Eniry Comments: Thuy wirhleat. oiel not inelucle, S9 5T 2308 Dop,
Lht ot o the wWerklent, Dup et pecded M’ﬁ’/ﬁ:ﬂ_/ Yrolos

Units shown for QC (SPK & STD) may noi reflect the actual units. DL = Detection Limir, § = Worklist Slot Number,
R = Replicate Number, A = Aliquor Code.

3[4\’/\' Valwe. codicates Po-fs-‘“cf ce...i-l—-vﬁﬂ-‘l'.‘ou. b—)n.{t-‘f\. w[( be
Feruw
2run, 19/12 /55— a3e




worklistrpt Version 2.1 05/15/95

10/03/95 11.:01

WHC-SD-WiM-DP-149, REV. ¢

LABCORE Data Entry Template for Worklist#

Page: 2

2720

GROUP

95000127

93000127

93000127

95000127

s Gu-w Ko 10-06-95

PROJECT

AW-102 GRAB

AW-102 GRAB

AW-102 GRAB

AW-102 GRAB

S TYPE
)EZ/SAHP
£ pup
3
#bup

:’ DUP
4

SAMPLE# RA------- TEST------ MATRIX ACTUAL FOUND oL

LE 957002158 0O SRY0-01 SR90-OME LIQUID N/A
§957T002158 0 DSRP0-01 SRP0-01 LIQUID N/A
$95T002158 0O BSRF0-01 SRP0-01C LIQuiD N/A
§957002158 O @SRP0-01 SRP0-01E LIGUID N/A

Final page for worklist # 2720

Analyst Signature

Data Entry Comments:

UNIT

% Ct. Error

uCi/mL

% Recovery

% Ct. Error

lf'fﬁ ///7{%%;//E§;i1:_( e/ dﬂ,/f?‘,’//hs

Date Anflyst Signature Date 7

O7:00

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, 8 = Worklist Slot Number,

R = Replicate Number, A = Aliquot Code.
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WHC-SD-WM-DF-149, REV. ¢

WORKBOOK PAGE: STD1

Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) LIQUIDS STANDARD
Ty {DETECTOR NUMBER 12|CARRIER ADDED in mL (CVA) 1.000
TOTAL COUNTS (TC) 9995|GROSS WEIGHT (W2) 8.0460
~|COUNT TIME in MINUTES 1)) 10 [TARE WEIGHT (W1) 7.9575
BACKGROUND in cpm (BKG) 1.4|NET WEIGHT (W3) 0.0885
SAMPLE VOLUME in mL (SS) 1.000 IIDELTA TIME (HOURS) DT) 5.92
_[DILUTION FACTOR (DF) 1F L ' 1
“IDIGEST DILUTION FACTOR  DDF 15 S S
SAMPLE COUNT RATE (Rs) 998.10SR-90 EFFICIENCY FACTO _ (C1) 0.4180
CRITICAL LEVEL (Lc) 0.71])Y-90 EFFICIENCY FACTOR  (C2) 0.4660
| TIME OF SEPARATION (ST) 02:10 [Rmax N/A
$DATE OF SEPARATION {SD) 10/07/95{DETECTION LIMIT (Ld) 1.52
TIME OF COUNT (TOC) 08:05{Sr-89/90 CONC. in pCilL 1.1369E+00
DATE OF COUNT (DOC) 10/07/95
STANDARD BOOK # 51B52
SISTANDARD VALUE in pCifmL 1.0916E-03

Sr-89/90 CONC in uCifmL

HINOTE: 64.2 = Half Life for Y-90 and Rec. =
Relative Counting Error = The Square Root of ((TC + BKG * CT) /(TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
NOTE: Expected weight = CVA * 0.1
H|Detection Levels and Less Than Values are determined from Procedure LA-508-002.

REPLACE RS WITH RMAX IF RS<=LcAND RS>=0 OR REPLACE RS WITH Le IF RS<D
RS*DF*DDF*1000/((C1+C2*(1-e to the power of ({-natural log 2)/64.2*DT)))*SS*REC*2220000)
Fractional Carrier Recovery ((W2-W1) / {CVA * 0.1000))

Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST)/ 100
DETECTION
fr-aarso CONCENTRATION 1.14E-03 uCifmL LEVEL
B RELATIVE COUNTING ERROR 2.0% 1.73E-06
i S uCilL
Aw—102 GRAB |!PERCENT CARRIER RECOVERY 88.5%
[Anatyst: RAG Date: 09-Oct-95
Signature of Chemist: ) ‘ﬂj SLF Date: se/ 12/95~
STANDARD.WB1 REV 1.2 22010NML
DATA
NOT USED
IN PACKAGE
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WHC-SD-WM-DP-149, REV. ¢
WORKBOOK PAGE: BLANK2

LLA-220-101 / D-1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 {D-1) BLNK-PREP
DETECTOR NUMBER 12[|CARRIER ADDED in mL {CVA) 1.000
OTAL COUNTS (TC) 360 {GROSS WEIGHT wW2) 7.9384
COUNT TIME in MINUTES {CT) 10{TARE WEIGHT W1) 7.8480
[BACKGROUND in cpm (BKG) 1.4|NET WEIGHT (W3)
-7 ISAMPLE VOLUME in mL (SS) 0.100[DELTA TIME {(HOURS
[pILUTION FACTOR (DF) 101
DIGEST DILUTION FACTOR | (DDF) 1k

LIQUID

SAMPLE COUNT RATE (Rs) 34.60[SR-00 EFFICIENCY FACTOR {C1) 0.4180
E Balew Kimbet JCRITICAL LEVEL (Lc} 0.71 [Y-90 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION (ST} 02:10JRmax N/A
e IDATE OF SEPARATION (SD) 10/07/95]DETECTION LIMIT (Ld) 1.52
(TOC) 08:20}Sr-89/90 CONC in uCi/L 3.8867E+01

{DOC) 10/07/95§

,\‘M‘; A_k_ % Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT)) - Backgreund in cpm (BKG)

‘ Jsr-89/90 CONC in pCirL. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
b M-;i-i RS*DF*DDF/((C1+C2%{1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)

‘-IE'&- NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))

it Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)

iPercent Carrier Recovery = (Net Weight / Expected weight} * 100

“4NOTE. Expected weight = CVA * 0.1

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

1Deita Time (hours) = ((DOC - SD}*24) + (TOC - ST)/ 100

DETECTION

r-89/90 CONCENTRATION 3.89E-02 pCifm LEVEL

: _IRELATIVE COUNTING ERROR 11.0% 1.70E-G3

A Sy HCIimL

AW-102 GRAB: _|PERCENT CARRIER RECOVERY 90.4%
Analyst: s 0 RAG Date: 09-Oct-95
Signature of Chemist: &; —TL WA SLF Date:  /Jovo/ 15
BLANK WB1 REV 1.2 22010nmL Y

DATA
NOT USED
IN PACKAGE
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WHC-SD-WN-DP-149, REV. U

WORKBOOK PAGE: SAM4
LA-220-101 / D-1 Sr-89/90 : LA-220-101 {D-1), 102 (E-3), 104 {D-1) SAMPLE
#: DETECTOR NUMBER 12|CARRIER ADDED In mL (CVA) 1.000
SAMPLE TOTAL COUNTS (TC) 247 |GROSS WEIGHT (W2) 8.0790
Wtk )k JICOUNT TIME in MINUTES (CT) 10/TARE WEIGHT (W1) 8.0205
BACKGROUND in cpm (BKG) 1.4|NET WEIGHT {W3) 0.0585
"""""" SAMPLE VOLUME in mL (SS) 0.100{DELTA TIME (HOURS (DT 6.17
DILUTION FACTOR {DF) 1010 e e :
DIGEST DILUTION FACTOR [ (DDF) 18 :
AMPLE COUNT RATE {Rs) 23.30[{SR-90 EFFICIENCY FACTOR (C1) 0.4180
CRITICAL LEVEL (L) 0.71[Y-90 EFFICIENCY FACTOR {C2) 0.4660
IME OF SEPARATION (ST) 02:20/Rmax N/A
3t DATE OF SEPARATION {SD)| _ 10/07/95|DETECTION LIMIT (Ld) 1.52
[-— IME OF COUNT (Troc) 08:30Sr-89/90 CONC in pCi/L 4.0446E+01
ip: - |DATE OF COUNT (DOC)| . 10/07/95
et : it Wm Sample Count Rate (Rs) = (Total Counts (TC} / Count Time (CT)) - Background in cpm (BKG)
‘ Sr-89/90 CONC in pCi/L Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
PRy RS*DF*DDF/((C1+C2%(1-e to the power of ((-natural log 2)/64.2*DT)))*SS*REC*2220000)
_IEE- NOTE: 64.2 = Haff Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = {Net Weight / Expected weight) * 100
SR INOTE: Expected weight = CVA * 0.1
’-E_ Detection Levels and Less Than Values are determined from Precedure LA-508-002.
B Delta Time (hours) = ((DCC - SD) * 24) + (TOC - ST) /100
. DETECTION
Sr-89/90 CONCENTRATION 4,04E-02 pCifmL| LEVEL
RELATIVE COUNTING ERROR 13.6% 2.63E-03
R HCi/mL
""" |PERCENT CARRIER RECOVERY 58.5%
Analyst: . , RAG Date; 09-Oct-95
iSignature of Chemist: , ,Lt 7\? SLF Date: lo / /o/ 15
SAMPLE.WB1 REV 1.2 22010MNML
DATA
NOT USED
IN PACKAGE
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WORKBOOK PAGE: SAM5

WHC-SD-Wia-Di*-149, REV, (.

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
: Tipe: {DETECTOR NUMBER 12[CARRIER ADDED in mL (CVA) 1.000
l SAMPLE TOTAL COUNTS (TC) 4028 [GROSS WEIGHT {w2) 7.9873
Bk ‘ OUNT TIME In MINUTES (cTm 10|TARE WEIGHT (W1) 7.9265
‘BACKGROUND In cpm (BKG) 1.4|NET WEIGHT {(W3) 0.0608
{SAMPLE VOLUME in mL (S8) 0.100|DELTA TIME (HOURS) {oT) 6.67
}DILUTION FACTOR {DF) 101 :
{DIGEST DILUTION FACTOR | (DDF) 1 S S ]
]|SAMPLE COUNT RATE (Rs} 401.20 [SR-90 EFFICIENCY FACTOR (C1) 0.4180
RITICAL LEVEL {Lc) 0.71[Y-90 EFFICIENCY FACTOR (C2) 0.4660
(ST) 02:20|Rmax N/A
(SD) 10/07/95 |DETECTION LIMIT (Ld) 1.52
{TOC) 09:00Sr-89/90 CONC in pCiiL 6.6660E+02
{DOC) 10/07/95
i o.! i i
\
- Instnment £adE.ISample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm {BKG)
\“ Sr-89/90 CONC in pGill Replace RS with RMAX if RS<=lc and RS>=0 or Replace RS with Lc if RS<0
FRS*DF*DDF/{{C1+C2*(1-e to the power of ((-natural log 2)/64. 2*0T)))*SS*REC*2220000)
NOTE: 64.2 = Half Life for Y-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT)/ (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
s ARt o SINOTE: Expected weight = CVA * 0.1
“ Detection Levels and Less Than Values are determined from Procedure LA-508-002.
Jm“f‘ﬁgjif‘“ % {Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST}/ 100
EANARIE T ] DETECTION
6.67E-01 HCiimL LEVEL
3.1% 2.52E-03
pCl/mL
60.8%
Analyst: L W/ RAG Date: 09-Oct-95
Signature of Chemist: N SLF pate:  /0/v0 /15—
SAMPLE WB1 REV 1.2 22010NML
DATA
NOT USED
IN PACKAGE
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WHC'SD'VL’U’E-{)’?-T49, REV. ¢
WORKBOOK PAGE: DUP6
L.A-220-101 /D1 Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) DUP

............ DETECTOR NUMBER 12/CARRIER ADDED in mL (CVA) 1.000
[-Em- TOTAL COUNTS (TC) 4327|GROSS WEIGHT (w2)| 8.0489
COUNT TIME in MINUTES {CT) 10/TARE WEIGHT (W1) 7.9822
zrzo BACKGROUND In cpm (BKG) 1.4|NET WEIGHT (W3) 0.0667

@SR90-01

SAMPLE VOLUME in mL (SS)
DILUTION FACTOR (DF)
DIGEST DILUTION FACTOR | (DDF) - e : : i
SAMPLE COUNT RATE (Rs) 431.30 [SR-90 EFFICIENCY FACTOR (c1) 0.4180
CRITICAL LEVEL (Lg) 0.71[¥-80 EFFICIENCY FACTOR (C2) 0.4660
_|TIME OF SEPARATION (ST) 02:20 [Rmax NIA
ADATE OF SEPARATION (SD}i _ 10/07/95|DETECTION LIMIT {Ld) 1.52
TIME OF COUNT (TOC) 09:10|'Sr-89/90 CONC In pCHL 6.5209E+02
“{DATE OF COUNT (DOC)  10/07/95

0o i

LIQUID

Rt Shos

[ 3951'002309 _
L SRR A Isample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
‘ WBZTB“ Sr-89/90 CONC in uCill. Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS<0

S ngmjm RS*DF*DDF/{(C1+C2*(1-e to the power of ((-natural log 2)/64.2*DT))}*SS*REC*2220000)
. ~INOTE: 64.2 = Half Life for Y-90 and Rec: = Fractional Carrier Recovery ((W2-W1)/ {CVA * 0.1000))
: ??,i}f:ﬁﬁm Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
JPercent Carrier Recovery = (Net Weight / Expected weight) * 100

B i o ) 2 NOTE: Expected weight = CVA™* 0.1
m Detection Levels and Less Than Values are determined from Procedure LA-508-002.

DETECTION
Sr-89/90 CONCENTRATION 6.52E-01 pCimi.}] LEVEL
RELATIVE COUNTING ERROR 3.0% 2.29E-03
> pCimL
-'-1|PERCENT CARRIER RECOVERY 66.7%
Analyst: N — RAG Date: 09-Oct-95
Isignature of chemist: %ﬂ_‘j’:ﬂ«[ SLF Date: s
SAMPLE WB1 REV 1.2 22010NML v
DATA
NOT USED
IN PACKAGE
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WORKBOOK PAGE: SAM?7

WHC-SD-viivr-7-149, REV. ©

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 (E-3), 104 (D-1) SAMPLE
E Vie DETECTOR NUMBER 12/CARRIER ADDED In mL (CVA) 1.000
SAMPLE QTAL COUNTS {TC) T9/IGROSS WEIGHT (W2) 8.0043
SR L% [COUNT TIME in MINUTES {CT) 10|[TARE WEIGHT (W1) 7.9144
2720 BACKGROUND in cpm (BKG) 1.4 NET WEIGHT {(W3) 0.0899
R SAMPLE VOLUME in mL {8S) 0.100[DELTA TIME (HOURS 7.17
SR90-01 DILUTION FACTOR {DF) 101 "
DIGEST DILUTION FACTOR | (DDF) 1 RS
SAMPLE COUNT RATE (Rs) 6.50|SR-90 EFFICIENCY FACTOR (C1) 0.4180
ZHCRITICAL LEVEL {Lc) 0.71|Y-90 EFFICIENCY FACTOR {C2) 0.4660
TIME OF SEPARATION {ST) 02:10{Rmax NIA
DATE OF SEPARATION (SD) 10!07!95!|DETECTION LIMIT {Ld) 1.52
lT}ME OF COUNT (TOC) 08:20 |Sr—89!90 CCNC In uCin. 7.2663E+00
DATE OF COUNT {DOC)| . 10/07/95
Sample Count Rate (Rs) = (Total Counts (TC) / Count Time {CT}) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in uCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with Lc if RS <0
Fepaiad e RS*DF*DDFH{C1+C2*(1-¢ to the power of ({-natural log 2)/64 . 2*DT))*SS*REC*2220000)
_MCB: NOTE: 64.2 = Malf Life for ¥-90 and Rec: = Fractional Carrier Recovery ((W2-W1)}/ (CVA * 0.1000))
gt iRelative Counting Error = The Square Root of ((TC + BKG*CT)/ (TC - BKG * CT)*1.96)
SLF - - [Percent Carrier Recovery = (Net Weight / Expected weight) * 100
iRt HINOTE: Expected weight = CVA * 0.1
...... Detection Levels and Less Than Values are determined from Procedure LA-508-002.
% % ziDelta Time (hours) = ((DOC - 3D) * 24) + (TOC - ST) /100
- 10/09/95
o T DETECTION
10/06/95 Frasfso CONCENTRATION 7.27E-03 pciimL| LEVEL
07:00 AM . . [RELATIVE COUNTING ERROR 20.1% 1.70E-03
T gk HCIimL
AW-102 GRAB - |PERCENT CARRIER RECOVERY 89.9%
\Analyst: A RAG Date: 09-Oct-985
Signature of Chemist: _ ,}H’?ﬂj SLF Date:  Jo/o/ 95
SAMPLE WB1 REV 1.2 2201aNML
DATA
NOT USED
IN PACKAGE
343

22010NVYOUT\SR2720.WB1t

10/09/95




WHC-SD-Wii-Uk-148, REV. ¢

WORKBOOK PAGE: DUP8

LA-220-101/D-1  Sr-89/90 : LA-220-101 (D-1), 102 {(E-3}, 104 (D-1) DUP
| DETECTOR NUMBER 12[CARRIER ADDED in mL (CVA) 1.000
DUP ITOTAL COUNTS (TC) 123{GROSS WEIGHT (W2) 7.9997
QUNT TIME In MINUTES (CT) 18 TARE WEIGHT {(W1) 7.9104
BACKGROUND in cpm (BKG) 1.4(NET WEIGHT (W3) 0.0893
S SAMPLE VOLUME in mL (55) 0.100“DELTA TIME (HOURS 7.42
SR90-01 DILUTION FACTOR (DF) 101 : e
Mat% DIGEST DILUTION FACTOR | (DDF) 1haaaa - S
LIQUID SAMPLE COUNT RATE {Rs) 10.90SR-30 EFFICIENCY FACTOR 0.4180
Latcdy Ntmb CRITICAL LEVEL {Le) 0_.7_1 Y-80 EFFICIENCY FACTOR (C2) 0.4660
95002921 IME OF SEPARATION (ST) 02:10[Rmax N/A
G DATE OF SEPARATION (SD)| _ 10/07/95 |DETECTION LIMIT (Ld) 1.52
lTIME OF COUNT {TOC) 09:35.|lSr-89I90 CONC in pCl/L 1.2235E+01
DATE OF COUNT (DOC)] - 10/07/95
ST
S95T002158
siFiiment Lne Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG)
WB27811 Sr-89/90 CONC in pCifL Replace RS with RMAX if RS<=Lc and RS>=0 or Replace RS with L¢ if RS<0
enamd: By 'RS'DF'DDFI((C1+C.2*(1-e to the power of {{-natural log 2)/64.2*DT)))*SS*REC"2220000)
' NOTE: 64.2 = Half Life for ¥-90 and Rec. = Fractional Carrier Recovery ((W2-W1) / (CVA * 0.1000))
Relative Counting Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)*1.96)
Percent Carrier Recovery = (Net Weight / Expected weight) * 100
ARt HINOTE: Expected weight = CVA * 0.1
RAG Detection Levels and Less Than Values are determined front Procedure LA-508-002.
sl osdDelta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) /100
- 10109795
i T DETECTION
10/06/85 5r-89/90 CONCENTRATION 1.22E02 HClimL LEVEL
07:00AM RELATIVE COUNTING ERROR 21.0% 1.70E-03
Saeple ol HCl/mL
AW-102.GRAB ~_ |PERCENT CARRIER RECOVERY 89.3%
Analyst: , RAG Date: 09-Oct-95
Signature of Chemist: | J SLF pate:  /o/v0/25
SAMPLE.WB1 REV 1.2 22010NML | '
DATA
NOT USED
IN PACKAGE

I22010NVOUT\SR2720.WB1
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worklistdata Version 0.0 05/16/95 Lol © Page:
10/09/95 14:18 /

LABCORE Completed Worklist Report for Worklist# 2695

Analyst: eal Instrument: 1.SCO02 Book# \2 35
Method: i p-43%-1c Rev/IMod __ -7

Worklist Comment:

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit

1 $TD 0 BTCYR-01°TCHP-01 LIQUID  3.BO0E<03: . 3L67E-3 . 96,580 X Recavery

1 87D 0 2TC99-01 TC99-01E LIQUID 1.00  8.40E-01 0.840 % Ct. Error
1§10 00 BTC99-01 TCY9-01T LIQUID: - 100 - §.4SE+01 " - 54.500 % Recovery.

2 BLNK 0 aTCce?-01 TC99-01 LIQUID 1 <Q.67E-6 uCi/mL

2 BLNK 00 aTCe9-01 TCOP-01E LIQUID i 1,00 6.93E+00. | 6:930 % ct: Error

2 BLNK 0 aTCe9-01 TC99-01T LiauiD 100  5.50E+01  55.000 % Recovery

3 SAMPLE - 'S95T002308° O - @TC99-01 TC99-01 LIQUID: /. NZA ' 9.64E-03 8.460e-006 uCi/ml

3 SAMPLE  S95T002308 0  aTC99-01 TC99-01T LIQUID __ N/A 6.29E+01 1.000e-004 % Recovery _
3 SAMPLE - $95T002308 0 QTCP9-01 TC99-O1E LIQUID: . NJK 0 ' 4.B0E-0%. ..~ 0.000 %.Ct. Error

Final page for worklist# 2695

Analyst Signature Date Analyst Signature Date

WHC-SD-Wii-D#- 149, REV, (

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/02/95 10:31 Page: ]

0004 LABCORE Data Entry Template for Worklist# 2695

Analyst: %#L Instrument: LSCO00 Book# /3/852.
Method: LA-438-101 Rev/Mod D2

Worklist Comment: WHC-SD-Whi-D P-149, REV. G
S Type Sample# R A Test Matrix Group# Project

1 STD @TC99-01 LIQUID

2 BLNK @TCcS9-01 LIQUID

3 SAMPLE §95T002308 0 @TC99-01 LIQUID 95000127 AW-102 GRAB

Analytes Requested: TC99-01 , TC99-01E, TC99-01T

Final page for worklist # 2695
é;éé’g Zﬁ?@ i&é S5 = /0/?/fr
yst SignatGre ate Analyst Signgfure Dafe

BPIKE : 802 -7 volumef. | x%‘
ATO21252 —  yolume 1.0
Buct QHD —2  vglame .ol
SAMPLE! ASTe02208 — Volome {.o-mE.

”% et fan wmﬁﬁm% pithr. il Bl
‘im@ub Cﬂmbbhd@ \920

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STD1
LIQUID

STANDARD

Tc-99 : LA-438-101 (D-2)

\Tracer Book Number

(Tr BN) :‘:f‘::‘:: :: :

s0852__

8982.2

Fateadpm of Sample+Spike from Liquid Scintillation Counter

|Background cpm

{BKG cpm) [

Background Time Counted in Minutes

(BKG time) |

linstrument Fractional Efficiency {EFF)|

“4u, Counting Error

Standard Vatue pCi/mL

3.800E03

» . |Standard Book # (std BN)| -

Detection Limit (Ld) 7.87

= {tc) 3.67
Tc-99 Concentration in pCifl = 3.6656E+00

Critical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)

Detection Limit (Ld) = {(2.72 / BKG time) + (2 * Lc)) / EFF
Detection Level = Ld * dm3 * DF * DDF / ((2220000dpm/uCi) * SS * (dm2

z Spike (Tracer) Recovery = (dm2 -dm1)* 1.5 * 100 / dm3

-dm1))

Tc-99 HCI/L = (dm1 * (1000mL/L) * dm3 * DF * DDF) { {{2220000dpm/uCi) * SS * (dm2 - dm1))

Tc-88 Concentration in pCiymL = 3.67E03

DETECTION

% Counting Error = 0.84

9.76E-05

Spike (Tracer) Recovery = 54.5% HCi/mL
lay
Qe
Analyst: EAL Date; 10/08/95
ISignature of Chemist (-\._. _%- 't&— R TV e JLS Date: o fa lass
STANDARDWB1 REV1.1  (/ a3B10IML

1:\438101QUT\TC2695. WB1 10/09/95

WHC-SD-W-0-149, REV. ¢



WORKBOOK PAGE: BLANK2

Tc-99 : LA-438-101 (D-2) LIQUID BLNK
S ne HTracer Book Number {Tr BN} |80B52
BLNK Activity for 100pl of Spike Added in dpm 8982.2
o WWork ISt IVolume of Sample in mL {S5) i !
2695 Ditution Factor (DF)} - '
ssotestGoda - iDigest Dilution Factor (DDF)
@T1Co9-01 dpm of Sample from Liquid Scintillation Counter (dm1)}:
S MR id pm of Sample+Spike from Liquid Scintiliation Counter (dm2)}:
LiQuUID Background cpm (BKG cpm)
~HBatch Number iBackground Time Counted in Minutes {BKG time)|
95002869 Instrument Fractional Efficiency (EFF)
e jif = 55d% Counting Error
0 Detection Limit {Ld)
S Sample Prep. i Critical Level {Lc)
N/A Tc-99 Concentration in pCifL = < 9.6736E-03
1 & e

T2695-BK iCritical Level (Lc) = 2.33 * the Square Root of (BKG cpm / BKG time)
{8688 (Detection Limit (Ld)={{2.72/ BKG time) + (2 * Lc)) f EFF

H{Tc-89 uCilL = (dm1 * (1000mL/L}) * dm3 * DF * DDF) / ((2220000dpm/uCi) * SS * {dm2 . dm+1))
- Te-99 uCifmL = uCirll / (1000mL/L)
Spike (Tracer) Recovery = (dm2 -dm1}*1.5*100/dm3

NOTE: Reported resultis a LESS THAN value calculated
from the statistical Detection Limit (Ld).

= < 9.67E-06 DETECTION
LEVEL
6.93
9.67E-06
= 55.0% HCVVmL
Analyst: EAL Date: 10/08/95
Signature of Chemist Ty . . RN JLS Date; VOl o Jass

BLANK WB1 REV 1.1 _/ 438101ML

1\438101\CUT\TC2685.WB1 10/09/95

WHC~SD-WM‘-DP-149, REV. ¢



WORKBOOK PAGE: SAM3

Tc-99 : LA-438 101 (D-2) LIQUID SAMPLE
' : S Tracer Book Number (Te BN)|80B52
| ] {dm3)
| Worclist i @ss)|
{DF)
{DDF)
{dm)]
'_Q dpm of Sample+Spike from Liquid Scintillation Counter (dm2)}
Background cpm (BKG cpm)

- Background Time Counted in Minutes {BKG time}]
Instrument Fractional Efficiency (EFF})]:

=
(Lc) 3.67
9.6421E+00

“IDetection Limit (Ld) = ({2.72 | BKG time} + {2 * Lc)} / EFF
“‘{Detection Level = Ld *dm3 * DF * DDF / {{(2220000dpm/uCi} * $S * (dm2 - dm1))

¥ 1Tc-99 uGilL = (dm1 * (1000mL/L) * dm3 * DF * DDF) / ((2220000dpm/uCi) * SS * (dm2 - dm1))
|Te-99 uCirmL = pcin 1 (1000mLL)

Spike (Tracer) Recovery = {dm2 -dm1)* 1.5* 100 / dm3

“}Tc-99 Concentration in pCi/mL 9.64E-03 | DETECTION

_ _ LEVEL
‘[% Counting Error 0.48
_ _ B.46E-06
“{Spike (Tracer) Recovery 62.9% HCimL
&
(41
&
Analyst: EAL Date: 10/09/95
Signature of Chemist. TN _Ji ““F&M JLS Date:  (5fq/6
SAMPLE.WB1 REV 1.1 (/j \ 438101ML

1143810 1OUT\TC2695.WB1 10/09/85

WHC-SD-Wii-Uk-149, REV. ¢



worklistdata Version 0.0 05/16/95 Page:

10/12/95 09:39 WHC-SD-WM-DP-149, REV, 0
LABCORE Completed Worklist Report for Worklist# 2711

Analyst: akl Instrument: NPOQ1 Book# /U & 543
Method: /A -“35-/41 Rev/ModH'H{l ﬂj“—lﬁl’
Worklist Comment:

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1: 87D THUUUTO o BNP2BTOY NP23TO1 LIQUID. 3U8SE-02 . 2.77E-2° ' 71.950 X Recovery.
1 sTD 0 @NP23701 NP23701E LIGUID 1 1.60E+00  1.600 % Ct. Error
2BUNK Do 00 QNP2BTOT NPSTOT LIQUID L1 <@.D6ESST o uweiml
2 BLNK 0 @NP23701 NP23701E LIQUID 1  3.726+02  372.000 % Ct. Error
3 SANPLE . - S95T002308: 0. ' aNP23701 NP23701 LIQUID . N/A '« 1"2.06€-05 4.3206-005 uCi/mL - ..
3 SAMPLE  S95T002308 0  aNP23701 NP23701E LIQUID _ N/A 1.36E+02 0.000 % Ct. Error

Final page for worklist# 2711

Analyst Signature Date Analyst Signature Date
AL 2045
Reviewer Signature Date

Units shown for QC (BLK/BKG)j may not reflect the actual units.
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10/03/95 08:33 Page:

A-0004-1

LABCORE Data Entry Template for Worklist# 2711

1

Analyst: Q;k {_—  Imstrument: NPO1 Book# ZO% 6(i3

Method: 1.A-933-141 Rev/Mod H:“‘ l

Worklist Comment: WHC-SD-WM-0P-149, REV. 0
S Type Sample# R A Test Matrix Group# Project

1 STD @NP23701 LIQUID

2 BLNK @NP23701 LIQUID

3 SAMPLE 5951002308 0 @NP23701 LIQUID 95000127 AW-102 GRAB

Analytes Requested: NP23701 , NP23701E

Final page for worklist # 2711

G%m 10 -1 55 i@gﬁ’@“ /0 [

Analyst Signature Date Analyst ture Date 7

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WORKBOOK PAGE: STD1 WHC-SD-WM-DP-148, REV. 0

N p-237 : LA-933 141 (H-1) LIQUIDS
' Sample Volume in mL (S8)
Dilution Factor {DF)

Mount Factor (1/Mount Volume in mL) (Mt F)
Digest Dilution Factor (DDF)

Gross Counts (Ge)
Time counted in Minutes (Te)
;JBackground in cpm (bkg) )
{Standard Value in uCi/mL 3.854E-02
Lc, Rmax, or Rs,(Sample Rate) as Appropriate 512.13
pBCi/L in Sample 2. 7683E+01

Standard Book No. 1
Sample Count Rate (Rs) = (Gc¢ /Tc)-bkg
Brép . 7 iNp-237 ucit = Rs*1000mL/L *DF * 3 *MtF * DDF / (0.5 * SS * 2220000dpm/uCi)

|— WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor.
Z(Np-237 uCmL = Np—237 HCI/L / 1000mLL
Relative Counting Error = [ The Square Root of (Gc + bkg * Tc) /| (Gc-bkg* Tc)|]* 1.96 *

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Np-237 uCillL = 2.77E+01 |
DETECTION
Np-237 pCimL = 2.77E-02 | LEVEL
1.08E-04
pCi/mL
Relative Counting Error = 1.6% ]!
lAnalyst: AKL Date: 10/12/95
Signature of Chemist: ﬁz;[ﬁ LLF Date: /[ (et 9

STANDARD.WB1 REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.
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WHC-SD-WM-DP-149, REV. 0
WORKBOOK PAGE: BLANK2

Np-237 : LA-933-141 (H-1) LIQUIDS/SOLIDS BLNK
voe {Sample Volume in mL (SS) 0,250
Dilution Factor (DF) 1
{Mount Factor (1/Mount Volume in mL) (Mt F) 2
Digest Dilution Factor (DDF) 1
- lGross Counts (Ge) | oo 141
Time counted in Minutes (Te)  p o0 30
" |Background in cpm (bkg) .5
lLc, Rmax, or Rs,(Sample Rate) as Appropriate 0.95
. {uCilL in Sample = 2.0597E-02
Sample Count Rate (Rs) = (Gc /Tc)- bkg
e INp-237 uCilL = Rs*1000mL/L*DF *3*MtF *DDF/ (0.5* SS * 2220000dpm/uCi )

iedNp-237 uCilmlL = Np-237 uCifl. / 1000mL/L

WHERE: 3 is an Internal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor
|Relative Counting Error = [ The Square Root of (Gc + bkg * T¢) /| (G¢ - bkg * Tc) |]* 1.96

Detection Levels and Less Than Values are determined from Procedure LA-508-002.

Np-237 uCi/L = < 2.06E-02
DETECTION
Np-237 uCi/mL = < 2.06E-05 LEVEL
LESS THAN Value was Determined from Lec. 4.32E-05
pCi/mL
Relative Counting Error = 371.5% |
Analyst: AKL Date: 10/12/95
Signature of Chemist: w LLF Date: /R Oct 9{

BLANK.WB1 REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.
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WHC-SD-W-DF-149, REV. u
WORKBOOK PAGE: SAM3

Np-237 : LA-933-141 (H-1) LIQUIDS/SOLIDS SAMPLE
JSample Volume in mL (SS) cooti 0 D250

| SAMPLE Dilution Factor (DF) ST 1

{Mount Factor (1/Mount Volume in mL) (Mt F) R

Digest Dilution Factor (DDF) 1
iGross Counts (Ge) 128
(TC) ::" o : S 30
) Background in cpm (bkg) S -
| Lc, Rmax, or Rs,(Sample Rate) as Appropriate 0.95
. Bateh Number JuCimL in Sample < 2.0597E-05
 dsonaste
L“ Sample Count Rate (Rs) = (Gc /Tc) - bkg
B INp-237 pcimL = Rs*DF*3*MtF*DDF/ (0.5 * SS * 2220000dpm/uCi )
|— WHERE: 3 is an Intemal Procedure Dilution Factor and 0.5 is the Counting Effeciency Factor

i fNp-237 uCifmL = Np-237 uCiiL / 1000mL/L
| 895T002308 Relatlve Counting Error = [ The Square Root of (G¢ + bkg * Tc) /| (Gc - bkg * Te) |]* 1.96

' Detectlon Levels and Less Than Values are determined from Procedure LA-508-002.

Np-237 uCi/L = < 2.06E-02
DETECTION
Np-237 uCifmL = < 2.06E-05 LEVEL
LESS THAN Value was Determined from Lc. 4.32E-05
HCi/mL
Relative Counting Error = 135.7%
lAnalyst: AKL Date: 10/12/95
Signature of Chemist: (ﬂf‘éfé LLF Date: /& (et 95

SAMPLE.WB1REV 1.2 933141ML

LESS THAN Value was Determined from Lc.
LESS THAN Value was Determined from Rmax.
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worklistdata Version 0.0 05/16/95 Page:

10/09/95 13:02 WHC-SD-WM-DP-149, REV. 0
LABCORE Completed Worklist Report for Worklist# 2712

Analyst: akl Instrument: AMO1 Book# &-:1&/3
Method: £ A 53 10< Rev/iMod A -4

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1510 S0 @AM24102 AM261010 LIQUIDS C 3.07E-02  2.58E-2 . 84.040 ¥ 'Recovery
1 sTD 0 @3AM24102 AM24101E LIQUID 1.00  1.46E+00  1.460 % Ct. Error
TOSTDE. T L0, RAM2AT02 AMR4101T LIQUID 100 9.33g+01: = . 93.300 X Recovery
Z BLNK 0 QAM24102 AM24101 LIQUID 1 <7.08E-5 uCi/m
2 BLNK CUe i 0 BAM2410Z AMZIOTELTQUED - 1200 T.00E+02 - . 100.000° % Ct..Ercor
2 BLKK 0 3AM24102 AM26101T LIQUID 100 1.866+01 18.600 % Recovery
2 BLNK, S aAMZA102 TM24308 T LTauth ST <7.0BE-S 0L uCifmb
ZBLNK 0 3AM24102 CM24301E LIQUID  1.00 1.00E+02 100.000 % Ct. Error
3 SAMPLE © 'S95T002308 O ' QWM24102 AM24101 LIGUIDI . "N/A <  1.44E-05 1.440e-005 uCi/mL _
3 SAMPLE  S95T002308 0  @AM24102 AM24101E LIQUID __ N/A 6.42E+00 10.000 % Ct. Error
3 SAMPLE . - §95T002308 -0 ' @AM24102 AM24101T L1QUID __N/A. _ 8.34E+01 1.000e-007 % Recovery
3 SAMPLE  S95TO02308 O @AM24102 CM24301 LIQUID  N/A < 1.44E-05 1,440e-005 uCi/mL
3 SAMPLE - . S95T002308 0 - @AM24102 CM24301E LTQUID . __“N/A_ . 1.00E%02 = . 0.000 % Ct. Error
Final page for worklist# 2712
Analyst dignature Date Analyst Signature Date
o’ - - Y 3 ] "
W g Cet 98
Reviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/03/95 08:08 WHC-SD-Whi-DP-149, REV. 0 Page:
%1 LABCORE Data Entry Template for Worklist# 2712

Analyst: Hk {__ Instrument: AMO!L Book# JCYAY3
Method: LA-953-103  Rev/Mod E['q

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Tast Matrix Group# Project

1 STD @AM24102 LIQUID

2 BLNK @AM24102 LIQUID

3 SAMPLE §95T002308 O @AM24102 LIQUID 95000127 AW-102 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T, ¢M24301 , CM24301E

Final page for worklist # 2712
\wu/ '
C,hzéwzo 1 /&[5 < st} /ZS

Analyst Signature " Pate Analyst Sigrature Date /

Data Entry Comments:

§ = Worklist Slot Number, R = Replicate Number, A = Aligquot Code.

357



WHC-SD-Whi-0F-149, REV. ¢

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID
“Date Counted . OCTA08:95 - |/Am 241 AEA Frac. {C24) | i -0.514
[sample Volume in mL {88)F 0 ¢ . 1.000[Am 243 AEA Frac. {c243)]. ‘0:418)
siSample D.F. {DF)}:: - U 10TCm 243/244 AEA Frac. {Cm) . LR
ITracer Volume in mL (SPKWIf . - 0:050(Total AT Counts 15568
; (DDF}]:~ - 1.000{AT Count Time {min) {TC) 30
114843 [Background in cpm {Bkg) 8
5 Am-243 Tracer Value {dpmimL} 9214 |Am 241 cpm 83.73
|Detector Number S [ Am 243 cpm éa‘.o‘s:
(DetEfn 0.5000 [Cm 2431244 cpm g
104843 [AEA Count Time {min)g 480
f;j%@g&m Standard Value in pCiimL 0.03067 Am 241 uCilL = 2.5774E+01
‘ Cm 2431244 uCiiL = < 2.6883E+00

Am 241 pClmL = 2.58E-02 DETECTION
Relative Counting Error = 1.5% LEVELS
in pCifmL
NOTE: Cm-243/244 Result is a LESS THAN Value, Am 241
Cm 243/244 pCHmL < 2.69E-03 2.689E03
Relative Counting Error = 100.0% Cm 2431244
;:vhAm 243 Tracer Recovery = 93.3% 2.69E03
nalyst: AKL Date: 10!09!?’5_
Signature of Chemist: : LLF Date: g Ot 4§

STANDARD.WB1 REV 1.2 953103ML
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WHC-SD-WM-DF-1

49, REV. ¢

WORKBOOK PAGE: BLANKZ2

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID / SOLID BLNK
2. 1Date Counted = -OCT06-95 - JAm 241 AEA Frac. {C241)}
Sample Volume in mL {SS} 1 oooilAm 243 AEA Frac. {C243)
“Z-1Sample D.F. oA} . 4)Cm 243/244 AEA Frac. {Cmj
Tracer Volume in mL (SPKV) 0.050{Total AT Counts
#1Digest D.F. {DDF) 1.000 JAT Count Time (min) {TC)
\-m Tracer Book No. : 43 iBackground In cpm (Bkg)
: -243 Tracer Value {dpm/mL) 9214 Am 241 cpm
LIQUID Detector Number : 2 2lAm 243 cpm
Detector Efficiency (DetEM o.sooo [Cm 243/244 cpm
95002015 AEA Count Time L |
r—
Am 241 pCilL = < 'I.lJS(NE-_qu.=
Cm 2431244 pCilL = < 7.0801E-02

AAmM-241 pCUL = (C241 * Am-243 Tracer Valua * SPKV * DF * DDF * {1000mL/L)) / (C243 * S8 " (2220000dpm/pCi})

OTE: Am-241 Result Is a LESS THAN Value.

m-243/244 pCUL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) / (C243 * §8 * (2220000dpmipCi))

elative Counting Error = Square Root of [(1/(Am-243 cpm * min)} + (1 / (Am-241 or Cm-243/244 cpm * min))] * 1.86 " 100
Am 243 Tracer Racovery = (Total AT Counts / TC - Bkg) * (1/DetEf) * C243 ™ 100 / Am-243 Tracer Value * SPKV

241 pCUml = < 7.08E-05 DETECTION
elative Counting Error = 100.0% LEVELS
in pClimL
OTE: Cm-243/244 Result is a LESS THAN Value. Am 241
m 243/244 pCUmL < 7.0BE-05 7.08E-05
elative Counting Error = 100.0% Cm 243/244
m 243 Tracer Recovery = 18.6% 7.08E05
nalyst: AKL Date: 10/09/95
Signature of Chemist: 7 LLF Date: ‘}' E{f qf—
BLANKWB1 REV 1.2 953103ML
359
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WHC-SD-WM-DP-149_REV. 0

WORKBOOK PAGE: SAM3 ,
Am 241 and Cm 243/244: LA-953-103 (A-4)

SAMPLE

__lMQ /1 SOLID
‘OCT-06: “lAm 241 AEA Frac. C241)f:

SAMPLE

1060Am 243 AEA Frac. {C243)

m 243/244 AEA Frac.

lITotal AT Counts

T Count Time {min}

I ackground in cpm
m 241 cpm

-‘ﬁ-%h'\ PASLEEINS

] sssToozo

Cm-243!244 pCIL = (Cm * Am-243 Tracer Value * SPKV * DOF " DDF *

HlAm 243 cpm
0.5000Cm 243/244 cpm
EA Count Time SE e T
Am 241 pCilL = < 1.4389E-02
Cm 2431244 uCilL = < 1.4389E-02

Am-z-u HCIIL = (C241 * Am-243 Tracer Value * SPKV * DF " DDF * (1000mL/L}} / {C243 * SS * (2220000dpm/puCi))

(1000mLILY) / (G243 * §S * {2220000dpmiuCi)

Am 241 JClUmL = < 1.44E-05 DETECTION
=i ]Relative Counting Error = 6.4% LEVELS
5 in pCifmL
SSINOTE: Cm-243/244 Result is a LESS THAN Value Am 241
Cm 243/244 pCilmi < 1.44E05 1.44E-05
Reiative Counting Error = 100.0% Cm 2431244
Am 243 Tracer Recovery = 83.4% 1.44E-05
IAnalyst: AKL Date: 10/09/85
Signature of Chemist: gi£2 7& LLF Date: g Oc t g
SAMFPLE.WB1 REV 1.2 953103ML
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GENERA AL

Peak
ID
1
2
Peak
ID Isotope
1 Pu238
Am241
2 Am243
Totals:

Westinghouse Hanford Co.

ENERGY ANAL

2.01

ALPHA
Rev.

DATA REDUCTION REPORT

SAMPLE
WORKLIST2712-STD
File ID: 21a2l141.CNF

Counted on: 10/ 6/95 @18:28
Detector: AEA2]
Geometry number: 1

Count time: 28805. Sec
PEAK ANALYSIS
Peak height Peak center FWHM
Initial Final Initial Final Initial Final
2646.2 2646.2 300.990 300.990 12.000 5.043
2242.1 2242.1 255.347 255.335 10.000 4.222
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c/m @85
0.514 5.487 5.469 0.0180.02 83.73 1.0
5.479 5.469 0.010
0.418 5.270 5.259 0.0110.02 68.09 1.1
0.932 <--valid peaks only--> 151.82

DETECTOR CALIBRATION

Energy(MEV) = 4.084 + (0.0046)*Channel
Energy range (MeV): 4.084 TO 6.440
Efficiency = 0.0192 CPM/DPM

TOTAL COUNT DATA:

a2y iin

Y SIS

Tau
Initial Final
6.000 2.072
5.000 1.733

Activity
uCi/ea
0.273E-02
0.209E-02
0.161E-02

d/m
6056.8
4639.3
3582.3

Item Total % Recovery
Raw spectrum 78195.0 100.000
Smoothed 78195.2 100.000
Composite fit 72887.6 93.213
Residuals 5307.4 6.787
Analyzed by:
ALJ

WHC-SD-WM-NP-149, REV. 0
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Spectrum 21a2141.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 18090.1

----------------- o-------l---.oooo.------llll-Il-oo..oz

elevan..

------- L I R R I I . T T T T T SO G, 1

------ oooot.------oo.lo

WHC-SD-Wwi-0P-149, REV. 0
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Raw Data Dump for AEA Spectrum: 21a214]1.CNF

1 0. 0. 1. 0. 0. 0. 0.
11 1. 1. 1. 2. 0. 0. 0.
21 1. 0 1. 0. 2. 0. 1.
31 0. 0. 1. 1. 0. 0. 1.
41 1. 1. 0. 0. 1. 0. 3.
51 1. 0. 3. 1. 1. 2. 0.
61 1. 0. 0. 0. 0. 1. 1.
71 0. 1. 0. 0. 0. 1. 0.
81 0. 1. 1. 1. 0. 1. 2.
91 0. 0. 0. 2. 1. 1. 1.

101 1. 3. 2. 0. 2. 0. 1.
111 1. 2. 2. 4. 0. 0. 2.
121 1. 2. 5. 2. 1. 2. 3.
131 2. 5. 6. 2. 4. 3. 1.
141 4. 4. 8. 3. 8. 10. 4.
151 2. 8. 10. 6. 3. 3. 15.
161 9. 5. 8. 13. 14, 13. 8.
171 15 11. 14. 13. 16. 13. 15.
181 15 14. 19. 19. 19. 23. 25,
191 38 34. 38. 35 39. 39. 32.
201 44. 61. 47. 53. 51. 43, 52.
211 70. 66. 66. 65. 87. 85. 83.
221 96. 142. 141. 157. 161. 175. 186.

231 254. 244. 259, 286. 304. 346. 344.
241 531. 597. 622. 789. 816. 940. 1125.
251 1547. 1791. 2005. 2359. 2532. 2700. 2463.
261 342. 274. 242. 260. 246. 279. 261.
271 218. 191. 212. 231. 219. 251. 255.
281 338. 392. 455. 457, 493. 526. 642.
291 1062. 1222. 1308. 1409. 1514. 1769. 1910.
301 3041. 3080. 2533. 1715. 1044. 644. 523.

311 277. 173. 152. g1. 50. 26. 9.
321 0. 0. 0. 0. 0. 0. 0.
331 0. 1. 0. g. 0. 2. 1.
341 0. 0. 0. 2. 0. 1. 2.
351 2. 0. 1. 2. 1, 1. 1.
361 0. 1. 2. 2. 2. 1. 1.
371 1. 1. 0. 1. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. c.
441 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0.
461 0. 0 0. 0. 0. 0. 0.
471 0. 0 0. 0. 0. 0. 0.
481 0. 0. 0. g. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-Wii-DP-149, REV. 0
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JlapFraprss
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

WORKLIST#2712-BL
File ID: 22a2290.CNF

Counted on: 10/ 6/95 @18:29
Detector: AEAZ2

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 414.8 414.8 258.292 258.292 10,000 4.176 5.000 1.196
2 26.5 26.5 212.519 211.076 56.000 101.960 28.000 37.187

3 9.0 9.0 177.465 176.334 26.000 5.966 13.000 0.249

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count S$err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 0.788 5.270 5.280 -.0100.02 15.65 2.3 873.6 0.394E-03
2 Pu239 0.134 5.147 5.063 0.0840.47 . 2.67 14.3 147.5 0.664E-04

Puz40 5.144 5.063 0.081 147.5 0.664E-04
3 Pu242 0.076 4.891 4.903 -.0120.03 1.51 8.4 83.5 0.376E-04
Totals: 0.998 <--valid peaks only--> 19.84
DETECTOR CALIBRATION
Energy{MEV) = 4.092 + (0.0046)+*Channel
Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0181 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 9537.0 100.000
Smoothed 9538.3 100.013
Composite fit 9522.2 99.845
Residuals 14.8 0.155

Analyzed by:

ALJ

WHC-SD-WM-DP-149, REV. ¢
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Spectrum 22a2290.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2440.1
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91

101
111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.
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141,
284.
53.

22a2290.CNF

2. 1.
1. 1.
0. 0.
4. 1.
ll 1'
2. 6.
3. 1.
1. 2.
1. 2
2. 6.
2. 4.
1. 6‘
5. 5.
7. 5.
10. 12.
7. 8.
11. 14.
6. 15.
23. 13.
22. 22.
19. 32.
32. 37.
55. 59.
85. 112.
154. 153.
344. 366.
33. 35.
6. 6.
1. 1.
0. 3.
3. 2.
0. 0.
0. 0.
0. 0.
0. 1.
0. 0.
0. 1.
1. 4.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
O' 0.
0. 0.
0. 0.
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GENERAL

47///49 Z %

Westinghouse Hanford Co.

ENERGY ANALYSTIS

2.01

ALPHA
Rev.

DATA REDUCTION REPORT

SAMPLE
S95T72308~-SAM
File ID: 23a2392.CNF

Counted on: 10/ 6/95 @18:30
Detector: AEA23
Geometry number: 1

Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
1 48.9 48.9 300.884 300.884 10.000 5.650 5.000 1.552
2 1858.3 1858.3 255,143 255.141 12.000 4.674 6.000 1.481

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope  Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu23s 0.026 5.487 5.473 0.0140.03 2.00 6.3 330.4 0.149E-03

Am241 5.479 5.473 0.006 253.1 0.114E-03
2 Am243 0.865 5.270 5.263 0.0070.02 67.06 1.1 8064.4 0.363E-02
Totals: 0.891 <--valid peaks only--> 69.06
DETECTOR CALIBRATION
Energy(MEV) = 4.089 + (0.0046)+*Channel
Energy range (Mev): 4.089 TO 6.444
Efficiency = 0.0084 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 37207.0 100.000
Smoothed 37206.2 99.998
Composite fit 33151.9 89.101
Residuals 4055.1 10.899
Analyzed by:
ALJ

WHC-SD-Wivi-DP-148, REV. O
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1 Legend: Raw =

2..

.2..

S

....... 2.

----- 000000000002

PR R TR R T TR T R I R A R T R A 000020
PR R L R R T T S T T I Y T T T R T I I Y 000002
20

1

1

1

1

1

Spectrum 23a2392.CNF

Modeled Peaks = 1,2,.., etc

Display Max.:

WHC-SD-WAI-DP-149, REV. 0
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Raw Data Dump for AEA Spectrum: 23a2392.CNF

1 0. 0. 1. 0. 0. 2. 0.
11 2. 1. 0. 1. 1. 0. 1.
21 0. 2. 1. 1. 0. 0. 1.
31 1. 0. 0. 2. 1. 0. 2.
41 2. 0. 0. 2. 2. 2. 1.
51 3. 1. 1. 3. 0. 1. 4.
61 3. 2. 3. 1. 1. 2. 3.
71 2. 0. 4. 2. 1. 3. 1.
81 0. 1. 2. 4. 1. 2. 1.
91 2. 0. 0. 3. 1. 6. 1.

101 4. 4. 1. 4. 1. 3. 4.
111 2. 2. 2. 0. 4. 2. 9.
121 6. 4. 4. 5. B. 5. 2.
131 9. 7. 7. 5. 5. 8. 2.
141 10. 7. 7. 7. 11. 7. 6.
151 12. 13. 13. 10. 13. 11. 12.
161 18. 12. 18. 11. 12 17. 16
171 21. 19. 29. 20. 27 20. 29
181 35. 26. 33. 45. - 24. 39. 55.
191 47. 45. 43. 59. 46. 68. 62.
201 66. 67. 89. 66. 78. 70. 97.
211 103. 107. 116. 102. 135. 132. 130.
221 164. 164. 173. 171. 172. 205. 234.

231 268. 298. 329. 315. 358. 400. 405.
241 563. 631. 718. 799. 887. 1016. 1076.

251 1402. 1587. 1771. 1931. 2107. 2085. 1883.
261 219. 173. 169. 140. 126. 118. 112.
271 53. 47. 29. 14. 14. 12. 6.
281 6. 13. l6. 16. 10. 21. 15.
291 32. 40. 34. 28. 32. 29. 35.
301 37. 68. 43. 29. 21. 17. 12.
311 4 3. 5. 3. 1. 2. 1.
321 0 1. 0. 0. 0. 0. 0.
331 0 1. 0. 0. 0. 1. 0.
341 0. 1. 1. 0. 0. 0. 0.
351 0. 0. 0. 3. 0. 0. 0.
361 0. 1. 1. 1. 1. 1. 2.
371 2. 1. 1. 1. 0. 0. 0.
381 0. 0. 0. 0. 0. 0. 0.
391 0. 0. 0. 0. 0. 0. 0.
401 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 0. 0. 0.
421 0. 0. 0. 1. 0. 0. 0.
431 0. 0. 0. 0. 0. 0. 0.
441 1. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. 0.
461 0. 0 0. 0. 0. 0. 0.
471 0. 0. 0. 0. 0 0. 0.
481 0. 0. 0. 0. 0 0. 0.
491 0. 0. 0. 0. 0 0 0.
511 0. 0.

WHC-SD-WM-DP-149, REV. C
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worklistdata Version 0.0 05/16/95 Page:

10/11/95 14:24 WHC-SD-Wii-U-149, REV. ¢
LABCORE Completed Worklist Report for Worklist# 2715

Analyst: akl Instrument: AMO1 Book# /C4H643
Method: LA 453 '3 ReviMod /-4

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sampie# R A Test Matrix  Actual Found DL or Yield Unit

1 10 00 BAMZ6107 AM24101 LIQUID: - 3.07E-02  2.6BE-2 . - B7.300 % Recovery
157D 0 @AM24101 AM24101E LIQUID 1.00  2.38E+00 2,380 % Ct. Error
1810 0 .. BAMZE101 AM26101T LIGUID 100 3.24E401 --32.400 X Recovery -
2 BLKK 0 WAMZ24101 AH24101 LIauID 1 <1.00E-5 uCi/mL
2 BLNK 0 BAMZA10T AM410TE LIOUID T 1,00 1.00E+02°  100.000°% €t. Errer
2 BLNK 0 @AM24101 AM24101T LIQUID 100 1.00E+02  100.000 % Recovery
3 SAMPLE - 8957002309 0 RAMZA10T AM24101  LioUid | N/A . 3.27E-04 3.260e-005 uCigmi o
3 SAMPLE  S95T002309 0  @AM24101 AM24101E LIQUID _ N/A 1346400 0.000 X Ct. Error
3 SAMPLE  §95T002309 0 @AM24101 AM2A10AT.LIGUID ‘| N/A__  BIB1E+01 1.000e-007 X Recovery
4DUP  S95T002309 O  @AM24101 AM24101 LIQUID  3.276-4  3.68E-4  11.800 RPD '
4 DUPT L S9STO02309° 0 @AM24101°AM24101E LIQUID - 1.00.  1.36E+00 ' 1.360 % Ct. Error
4 DUP $95T002309 O  @AM24101 AM24101T LIQUID 100 8.18E+0% 81.800 X Recovery
5 SAMPLE: '\ §95T002158 0 'AM24101 AMZ4101 "T10UID: . W/A. <  1.57E-05 1.570e-005 Uti/mL _
5 SAMPLE $957002158 0 SAM24101 AM24101E L1QUID N/A 5. 86E+00 0.000 % Ct. Error
5 SAMPLE - §95T002158 0. "SAM24101 AM24101T LIGUID' __N/A. ' 7.48E+01:1.000e-007 % Recovery
6 DUP S95T002158 0  3AM24101 AM24101 LIQUID  <1.57E-5  <6.63E-5 RPD
6.DUP - - §O5TO02158 0 .. SAM24101 AMZA101E LIOUID: i 1.00 ~ 1.25E+401 . 1Z500°% Ct. Error 0 i
6 DUP S9ST002158 0  @AM24101 AM24101T LI1QUID 100 1.77E+01 17.700 % Recovery
Final page for worklist# 2715
Analyst Signature Date Analyst Signature Date
ﬂﬁ’/&éﬁ [l Cet g
Reviewer Signature Date

Units shown for QC (BLK/BKG) may not reflect the actual units.
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ooois WHC-SD-WNi-DP-149, REV. ¢ Page:
LABCORE Data Entry Template for Worklist# 2715

Analyst: [;g( Instrument: AMO1 Book# /0454 S

Method: LA-953-103 Rev/Mod Q; Ll

Worklist Comment: Determine sample size using Ludlum. --LLF

S Type Sample# R A Test Matrix Group# Project

1l sTD @aM24101 LIQUID

2 BLNK @aM24101 LIQUID

3 SAMPLE $95T002309 O @AM24101 LIQUID 95000127 AW-102 GRAB

Analytes Requested: AM24101 , aM24101E, AM24101T
4 DUP 59571002309 O @AM24101 LIQUID

5 SAMPLE 595T002158 0O @AM24101 LIQUID 95000127 AW-102 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

& DUP 895T002158 0 @AM24101 LIQUID

Final page for worklist # 2715

Odusd /s 74 sy

Analyst Signature Date Analyst Signature Date

Data Entry Comments;

§ = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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WHC-SD-WM-DP-149, REV. ¢

WORKBOOK PAGE: STD1

Am 241 and Cm 243/244: LA-353-103 (A-4) LIQUID
: Date Counted “OCT-10-85: |Am 241 AEA Frac. (C2a)f: .o
STD ISample Volume in mL {$5)} .. 1.000[Am 243 AEA Frac. {C243)]

kLS Sample D.F. (DF)| C. . 101)Cm 2431244 AEA Frac. icm)|:
2715 ITracer Volume in mL {SPKV) .- 0,050 |Total AT Counts i
Digest D.F. (ODF)| - < 1:000{AT Count Time {min) {TC)

Tracer Book No. . .114B43: - IBackground in cpm {Bkg}

Mty Am-243 Tracer Value {dpmimL) 9214 {Am 241 cpm 27
LIQUID |Detector Number oo Ea1lam 243 epm .23
unh Detector Efficiency {DetEff) 0.5000 [Cm 243/244 cpm )
Standard Book No 1..104B43:: " |[AEA Count Time tmin)f::: -480

Standard Value in puCifmL 0.03067 Am 241 uCilL = 2.6802E+1

Cm 243/244 uCiilL = < 7.9031E+00

[Am.241 pPCilL = (C241 = Am-243 Tracer Value * SPKV * OF * DDF * (1000mLiL)) / (C243 * S5 * (2220000dpmipCi))
Cm-243/244 PCI/L = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJiL)) / (C243 * S§ * (2220000dpm/pCi)}

Relative Counting Error = Square Root of [{1/{Am-243 cpm * min}} + {1 / {Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg} * {1/DetEff) * ©243 * 100/ Am-243 Tracer Value * SPKV

Am 241 pClimL = 2.68E-02 DETECTION
Relative Counting Error = 2.4% LEVELS
in pCifmL
NOTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 243/244 pCilmL < 7.90E-03 7.90E-03
Relative Counting Error = 100,0% Cm 2431244
Am 243 Tracer Recovery = . 32.4% 7.90E-03
L AWA02 GRAB
nalyst: AKL Date: 10/11/95
Signature of Chemist: Cf'@ﬁ L_LF Date: | Cct 4_1/
STANDARD WB1 REV 1.2 ’ 953103ML
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WHC-SD-WNi-DP-149, REV. ¢

WORKBOOK PAGE: BLANKZ

Am 241 and Cm 243/244: LA-953-103 {A-4) LIQUID / SOLID
‘ Date Counted o OCT-10-957::: |Am 241 AEA Frac. ({C241)): i i s
BLNK Sample Volume in mL {85}]° " 71.000[Am 243 AEA Frac. {C243)
¥k i Sample D.F. (ofRy] i1 |(Cm 2431244 AEA Frac. {cmj}:.
2715 Tracer Volume in mL (SPKVH —.-:-0.050[Total AT Counts o
&5t Cod Digest D.F. {DDF) 1.000JAT Count Time (min) eyl
DAM24101 Tracer Book No. . 114B43 . " ’[Background in cpm {Bkg}]:
Mty Am-243 Tracer Value {dpmimL) 9214 /Am 241 cpm B
LIQUID Detector Number S CoiiiglAm 243 cpm
‘Bateh Numbies | Detector Efficiency {DetEff) 0.5000)Cm 243/244 cpm
95002914 JAEA Count Time {min}{:- :
Am 241 uCilL = < 1.0035E-02
Cm 2437244 uCiil. = < 1.0035E-02

NIA

BMptE Number
WRKLST#2715:

Astroment 0
AL10540

NOTE: Am-241 Resultis a LESS THAN Value.

[Am-241 pCi/L = (C241 * Am-243 Tracer Value * SPKV ~ DF * DDF * (1000mL/L)} / {C243 * S5 * (2220000dpm/pCi))
[Cm-243/244 pCilL = {Cm * Am-243 Tracer Value * SPKV * DF * DDF * {1000mL/L)) / (C243 * §S * {2220000dpm/pCi))

Relative Counting Error = Square Root of [{1/{Am-243 cpm * min)} + (1 / {Am-241 or Cm-243/244 cpm * min}}] * 1.96 * 100
% |Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * €243 * 100/ Am-243 Tracer Value * SPKV

Am 241 uClimL = < 1.00E-05 DETECTION
Relative Counting Error = 100.0% LEVELS
in pCilmL
INOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
”'lCm 243/244 pCiimL < 1.00E-05 1.00E-05
Relative Counting Error 100.0% Cm 243/244
JJAm 243 Tracer Recovery = 100.4% 1.00E-05
Analyst: AKL Date: 10/11/95
Signature of Chemist: ﬁ;&b LLF Date: // Ut‘i’ QJ

BLANKWBT REV 1.2 953103ML

1953101 0OUTAM2715 WB1

373

10/11/85




WHC-SD-Wii-DF-149, REV. ¢

WORKBOOK PAGE: SAM3

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID / SOLID SAMPLE
ype {Date Counted - OCT10-85. " .;Am 241 AEA Frac. {C241)
SAMPLE Sample Volume in mL (SS) lAm 243 AEA Frac. (C243)

iCm 2431244 AEA Frac, (Cm)
0] Total AT Counts

IAT Count Time {min} {TC}
Background in cpm (Bkg)

HSample D.F. {DF)
Tracer Volume in mL {SPKV)
ADigest D.F. {DDF}
Tracer Book No.

m-243 Tracer Value {dpmimL} 9214Am 241 cpm

Detector Number lAm 243 cpm
etector Efficiency {DetEff) 0.5000(Cm 243/244 cpm :
IAEA Count Time {min) |- 480
Am 241 uCiiL = 3.2652E-01
Cm 2431244 pCVL = < 3.2638E-02

m-241 pCiL = (C241 * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLIL)) | (€243 = SS ~ (2220000dpmipCi))
CmM-243/244 PCilL = (Cm * Am-243 Tracer Value * SPKV * DF * DOF * (1000mLiL)} / (C243 * SS * (2220000dpm/ycCi))

Relative Counting Error = Square Root of [{1/{Am-243 cpm * min)) + {1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
4Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * {1/DetEff) " C243 * 100 / Am-243 Tracer Value * SPKV

{Am 241 pCUmL

= 3.27E-04 DETECTION

{Relative Counting Error = 1.3% LEVELS

in pCitmL

ANOTE: Cm-243/244 Result is a LESS THAN Value. Am 241

“JCm 2431244 uCiimL < 3.26E-05 3.26E-05
JRelative Counting Error = 100.0% Cm 243/244

“fAm 243 Tracer Recovery = 88.1% 3,26E-05

"AW:102 GRAB
Analyst: AKL Date: 101185

[Signature of Chemist: (&k LLF Date: // Ot ‘jr
SAMPLE WB1REV 1.2 953103ML

374

E5310RN0OUTAM2715. WBA1 - 10M11/95



WHC-SD-WM-DP-149, REV. C

WORKBOOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (A-4)

LIQUID / SOLID

Dup

-QCT+10:95 7 '[Am 241 AEA Frac. {C241)]
lAm 243 AEA Frac. {C243}]
m 243/244 AEA Frac. (Cm){

{Total AT Counts

(Te)t

Tracer Book No.

) JAT Count Time (min)

ackground in cpm

(Bkg)

Matek Am-243 Tracer Value (dpmimL) Am 241 cpm
LIQuID |Detector Number - JAm 243 cpm
‘Rateh Nuritbe Detector Efficiency {DetEH) 0.5000 [Cm 243/244 cpm
IAEA Count Time (min)§: L 480
Am 241 uCilL_= 3,6847E.01
Cm 243i244 uCliL = < 1.6043E-02

S 1Am-241 PCIlL = (C241 * Am-243 Tracer Vaiua ™ SPKV * DF * DOF * (1000mL/L}} / (C243 * S * (2220000dpm/yCi}}
Cm-243/244 PCifL = (Cm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLiL}} / (C243 * §S * [2220000dpm/pCi)

Relative Counting Error = Square Root of [{1/(Am-243 cpm * min)) + (1/ (Am-241 or Cm-243/244 cpm ™ min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts { TC - Bkg) * (1/DetEff) * C243 * 100/ Am-243 Tracer Value * SPKV

[Am 241 pClimL = 3.68E-04 DETECTION
Relative Counting Error = 1.4% LEVELS
in uCifrmL
NQOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
Cm 243/244 uCilmL < 3.60E-05 3.60E-05
Relative Counting Error = 100.0% Cm 243/244
“:jAm 243 Tracer Recovery = 81.8% 3.60E-05
03100 PM
AW:102 GRAB:
nalyst: AKL Date: 10/11/95
iSignature of Chemist: W LLF Date: /1’ o ct ':7‘1-’

SAMPLE WB1 REV 1.2 953103ML

9531030 UTAM2Z715.WB1

375

1011185



WHC-SD-WM-0P-149

REV

WORKBOOK PAGE: SAMS

ALY R I

LIQUID / SOLID

SAMPLE

-OCT+10.85::

IAm 241 AEA Frac.

(C241) |

S$95T002158
AL

ANOTE. Am-241 Result is a LESS THAN Value.

SAMPLE Sample Volume in mL (55) IAm 243 AEA Frac. {C243)
1Sample D.F. {DF}) ICm 243/244 AEA Frac. {Cm)
Tracer Volume in mL {SPKV} [Total AT Counts
1Digest D.F. {DDF} AT Count Time (min) {TC)
Tracer Book No. Background in cpm (Bkg)
1Am-243 Tracer Value {dpmimL) 9214 /Am 241 cpm :
Detector Number IAm 243 cpm
etector Efficiency {DetEM) 0.5000 [Cm 243/244 cpm
IAEA Count Time {min)§: :
Am 241 uCill. = < 1.5676E-02
Cm 243/244 uCilL = < 1.5676E-02

m-241 pCilL = {C241 ¥ Am-243 Tracer Value " SPKV " DF * DDF * {1000mL/L)) / {C243 * 58 * (2220000dpm/puCi))
Cm-243/244 puCi/L = {Cm " Am-243 Tracer Value * SPKV * OF * DDF * {1000mL/L}) f (C243 * §S * (2220000dpm/pCi)}

Relative Counting Error = Square Root of [{1/{Am-243 cpm * min})} + (1 / (Am-241 or Cm-243/244 cpm " min))] * 1.96 * 100
{Am 243 Tracer Recovery = (Total AT Counts / TC - Bkg) * (1/DetEff) * €243 * 100 / Am-243 Tracer Value * SPKV

“fAm 241 pClimL = < 1.57E-05 DETECTION
#Relative Counting Error = 5.9% LEVELS
e in pCimL
INOTE: Cim-243/244 Resultis a LESS THAN Value. Am 241
:JCm 243/244 pCilmL < 1.57E-05 1.57E-05
|Relative Counting Error 100.0% Cm 2431244
Am 243 Tracer Recovery = 74.8% 1.57E05
nalyst: : AKL Date: 10/11/95
Signature of Chemist, AR -t LLF Date. /W Cel 9

SAMPLEWB1 REV 1.2 953103ML

376

1AGS310MOUTVAM2715.WBY 10/11/85




WHC-SD-Whi-JF-149, REY |

WORKBOOK PAGE. DUP6
Am 241 and Cm 243/244: LA-953-103 (A-4)

LIQUID / SOLID

{Date Counted OCT-10-95 - |Am 241 AEA Frac. {C241)
Sample Volume in mL {SS) 000i1Am 243 AEA Frac. {C243)

1Sample D.F. {DF}) Cm 243/244 AEA Frac. (Cm)
Tracer Volume in mL {SPKV} {Total AT Counts

|Digest D.F, {DDF} AT Count Time {min} {TC)

DAM24101

Tracer Book No. Background In cpm (Bkg)
1Am-243 Tracer Value {dpm/mL} 9214)Am 241 cpm
LIQUID Detector Number 3/Am 243 cpm
ateh Numbd 1Detector Efficiency (DetEff) 0.5000/Cm 243/244 cpm
95002914 IAEA Count Time 4
Am 241 uCilL = < 6.6341E-02
Cm 2431244 uCilL. = < 6.6341E-02

jAm-241 pCiil. =
jCm-243/244 pCilL =

{NOTE: Am-241 Result is a LESS THAN Vaiue.

(C241 * Am-243 Tracer Value " SPKV * DF " DDF " (1000mL/L)) / (C243 " 85S * {2220000dpm/pCi))
(Gm * Am-243 Tracer Value * SPKV * DF * DDF * (1000mLJ/L)} / (G243 * S§ * (2220000dpm/uci)}

[Relative Counting Error = Square Root of [{1/{Am-243 cpm * min}} + {1/ (Am-241 or Cm-243/244 ¢cpm * min))] * 1.96 * 100
Am 243 Tracer Recovery = (Total AT Counts / TC - Bky) ™ (1/DetEf) * C243 * 100 / Am-243 Tracer Value * SPKV

Am 241 pClimL = < 6.63E-05 DETECTION
Relative Counting Error = 12.5% LEVELS
. in pCilmL
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
jCm 2431244 pCiimL < 6.63E-05 6.63E-05
2 Relative Counting Error = 100.0% Cm 243{244
::-AAm 243 Tracer Recovery = 17.7% 6.63E-05
W-102 GRAB L
Analyst: AKL Date: 10/111/85
Signature of Chemist: W_:% LLF Date: _f/ ceb W

SAMPLEWB1 REV 1.2 9563103ML

377

1\853100CUTAM2715.WB1 10/11/95



/»;/- .y ?f

GENERAL ALPHA ENERGY ANALYSTIS
Rev., 2.01

Westinghouse Hanford Co.

DATA REDUCTION REPORT

SAMPLE
WORKLIST2715-STD
File ID: 19al1937.CNF

Counted on: 10/10/95 @17:56
Detector: AEA19

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID . Initial Final Initial Final Initial Final Initial Final
1 1167.2 1167.2 302.077 302.077 12.000 4.716 6.000 2.482
2 945.1 945.1 256.636 256.632 10.000 3.744 5.000 1.862
3 11.2 11.2 190.242 190.210 98.000 1.000 49 .000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope  Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.523 5.487 5.473 0.0140.02 32.27 1.6 417.3 0.188E-03

Am241 5.479 5.473 0.006 319.6 0.144E-03
2 Am243 0.409 5.270 5.264 0.0060.02 25.23 1.8 237.3 0.107E-03
3 0.015 4.958 0.00 0.90 9.5 8.4 0.376E-05
Totals: 0.947 <--valid peaks only--> 58.39
DETECTCOR CALIBRATION
Energy(MEV) = 4.083 + (0.0046)*Channel
Energy range (MeV): 4.083 TO 6.438
Efficiency = 0.1074 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 29611.0 100.000
Smoothed 29612.0 100.003
Composite fit 28031.7 94.667
Residuals 1579.3 5.333

Analyzed by:

ALJ

WHC-SD-WM-DP-149, REV. ¢

378



Spectrum 19al1937.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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Raw Data Dump for AEA Spectrum:
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

WORKLIST2715-BLK
File ID: 20a2042.CNF

Counted on: 10/10/95 @17:57
Detector: - AEAZ20

Geometry number: 1

Count time: 28803. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
D Initial Final Initial Final Initial Final Initial Final
1 1648.3 1648.3 255,778 255.778 12.000 5.362 6.000 0.997

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am243 1.034 5.270 5.257 0.0130.02 87.57 1.0 866.3 0.390E-03

Totals: 1.034 <--valid peaks only--> 87.57

DETECTOR CALIBRATION
Energy (MEV} = 4.080 + (0.0046)*Channel
Energy range (MeV): 4.080 TO 6.436
Efficiency = 0.1021 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 40666.0 100.000
Smoothed 40666.5 100.001
Composite fit 42037.8 103.373
Residuals -1371.8 -3.373

Analyzed by:

ALJ

WHC-SD-Whi-DP-149, REV. 0
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Spectrum 20a2042.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 11679.7
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Raw Data Dump for AEA Spectrum:
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S A
Westinghouse Hanford Co.
GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
S95T2309-SAM
File ID: 21a2149.CNF
Counted on: 10/10/95 @17:58
Detector: AEAZ21
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1? 15.1 15.1 368.584 368.584 8.000 2.636 4,000 0.719
2 3403.6 3403.6 300.161 300.161 12.000 5.460 6.000 2.056
3 2212.0 2212.0 254.579 254.552 10.000 4.609 5.000 1.688
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 22272 5.788 0.55 12.0
2 Pu238 0.568 5.487 5.473 0.0140.03 114.90 0.8 1631.8 0.735E-03

Am241 5.479 5.473 0.006 1249.9 (0.563E-03
3 Am243 0.361 5.270 5.264 0.0060.02 73.03 1.1 754.2 0.340E-03
Totals: 0.928 <~--valid peaks only--> 187.93
DETECTOR CALIBRATION
Energy(MEV) = 4.093 + (0.0046)*Channel
Energy range (MeV): 4.093 TO 6.448
Efficiency = 0.0978 CPM/DFM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 97167.0 100.000
Smoothed 97168.7 100.002
Composite fit 90476.5 93.114
Residuals 6690.5 6.886
Analyzed by:
ALJ

WHC-SD-WM-DP-149, REV. ¢
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Spectrum 21a2149.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 23291.5
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Raw Data Dump
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Westinghouse Hanford Co. /602
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
S95T2309-DUP
File ID: 22a2297.CNF
Counted on: 10/10/95 @17:59
Detector: AEA22
Geometry number: 1
Count time: 28801. Sec
PEARK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 1544.8 1544.8 302.460 302.460 14.000 7.622 7.000 0.905
2 932.6 932.6 256.808 256.372 12.000 5.942 6.000 0.746
32 8.8 8.8 69.192 69.011 170.000 394.699 85.000 147.332
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.625 5.487 5.479 0.0080.04 120.85 0.8 1531.5 0.690E-03

Am241 5.479 5.479 0.000 1173.0 0.528E-03
2  Am243 0.352 5.270 5.267 0.0030.03 68.07 1.3 627.3 0.283E-03
3 2777 4.405 1.67 15.5
Totals: 0.976 <--valid peaks only--> 188.92
DETECTOR CALIBRATION
Energy(MEV) = 4.088 + (0.0046)*Channel
Energy range (MeV): 4.088 TO 6.443
Efficiency = 0.1096 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 92889.0 100.000
Smoothed 92889.4 100.000
Composite fit 91486.3 98.490
Residuals 1402.7 1.510
Analyzed by:
ALJ

WHC-SD—WM~.DP-149, REV. ¢
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Spectrum 22a2297.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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Raw Data Dump for AEA Spectrum:
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. S s
Westinghouse Hanford Co.
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
S95T2158-SAM
File ID: 23a2399.CNF
Counted on: 10/10/95 €18: 1
Detector: AEA23
Geometry number: 1
Count time: 28803. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 57.8 57.8 300.144 300.144 12.000 5.402 6.000 1.410
2 1540.7 1540.7 254.347 254.345 10.000 4.973 5.000 1.345
3 20.6 20.6 163.783 163.566 104.000 1.000 52.000 0.100
4?2 1.0 1.0 138.181 137.845 4.000 0.000 2.000 1.843
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu238 0.034 5.487 5.477 0.0100.02 2.42 5.7 195.7 0.881E-04

Am241 5.479 5.477 0.002 149.9 0.675E-04
2 Am243 0.885 5.270 5.266 0.0040.02 62.21 1.1 3653.3 0.165E-02
3 0.023 4.849 0.00 1.64 7.2 95.3 0.429E-04
4 2?2727 4.731 0.00 1000.
Totals: 0.942 <--valid peaks only--> 66.27
DETECTOR CALIBRATION
Energy(MEV) = 4,096 + (0.0046)*Channel
Energy range (MevV): 4.096 TO 6.452
Efficiency = 0.0172 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 33759.0 100.000
Smoothed 33761.4 100.007
Composite fit 31813.0 94.236
Residuals 1946.0 5.764

Analyzed by:

ALJ

WHC-SD-WALDP-149, REV. ¢
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Spectrum 23a2399.CNF .
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10988.1
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Raw Data Dump for AEA Spectrum: 23a2399.CNF
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_ Jo- 1025
Westinghouse Hanford Co.
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
$95T2158-DUP
File ID: 24a2488.CNF
Counted on: 10/10/95 @18: 1
Detector: AEA24
Geometry number: 1
Count time: 28802. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 17.5 17.5 300.228 300.228 12.000 6.022 6.000 3.003
2 465.7 465.7 256.039 256.039 10.000 3.758 5.000 1.569
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Am241 0.034 5.479 5.457 0.0220.03 0.53 12.3 27.3 0.123E-04
2 Am243 0.885 5.270 5.253 0.0170.02 13.66 2.4 666.4 0.300E-03

Totals: 0.920 <--valid peaks only--> 14.19

DETECTOR CALIBRATION
Energy (MEV) = 4.076 + (0.0046)*Channel
Energy range (MeV): 4.076 TO 6.431
Efficiency = 0.0207 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 7403.0 100.000
Smoothed 7403.2 100.002
Composite fit 6810.5 91.997
Residuals 592.5 8.003
Analyzed by:
ALJ

WHC-SD-Whi-DF-149, REV. ¢

393

.



Spectrum 24a2488.CNF

1 Legend: Raw = .... Modeled Peaks =1,2,.., etc
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worklistdata Version 0.0 05/16/95 an. M .. ‘ }4 Ly Page:
10/18/95 15:39 WHC-SD-Wiw-Di- 149, REV. ( b

LABCORE Completed Worklist Report for Worklist# 2912

Analyst: akl Instrument: AMO1 Book# 04843
Method: /A-95-103  Rev/iMod _A-4

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1§10 0 2AM25101 AM24101 - SOLID . 3.07E-02 2.656-2 86,320 % Recovery: -
1 81D 0 BAM24101 AM24101E SOLID 1.00  1.67E+00 1.670 X Ct. Error
1SR 00 gAMZE101 AM24101T SOLID: - 100 4.56E+01 - - 45.600 % Recovery .
2 BLNK-PREP 0 DAM24101 AM24101 SOLID 1 <4.93g-2 uci/g
2BUNK-BREP 7 0 0 - aAM24101 AM24101E-SOLTD: 5 11,00 0 1I00E+02 100.000:% Cti Error
2 BLNK-PREP 0 @AM24101 AM24101T SoLID 100 6.49E+01 64.900 % Recovery
3 SAMPLE  /S95T002304 O'F ° DAM24101 'AM24101 SOLID- - N/JA. ~  T7.43E-01 8.250e-002 uCi/g.
3 SAMPLE  S95T002304 O F @AM24101 AM24101E SOLID  __ N/A 1.03E+00 0.000 % Ct. Error
3 SAMPLE: - S95TO02304 0 F “RAM24101 AM24101T SOLID. . N/A .~ B,68E+01 1.000e-007 X Recovery =~
4 DUP S95T002304 O F RAM24107 AM24101 SOLID 7.436-1 7.48E-1 0.670 RPD
4DUP T U§95T002304 O F - @AM24101 AM24101E SOLID . 1,00 . 2.15E+00 2.150 % Ct. Error
4 DUP  S95T002304 O F RAM24101 AM24101T SOLID 100 1.99+01 19.900 X Recovery
5-SAMPLE ' 5957002305 ‘0 F' @AM24101 AM24101 SOLID: = N/A - 2.65E+00 0365 iz o s
5 SAMPLE  S95T002305 0 F @AM24101 AM24101E SOLID N/A 1.12E+00 0.000 % ct. Error
5 SAMPLE " §95T002505 0°F “SAM24101 AM24101T SOLID - N/A . 6.96E+01 1.000e-007 X Recovery . .. .. i
& DUP $95T002305 0 F @AM24101 AM24101 SOLID 2.65E40  2.68E+0 11.130 RPD
&OUF . S95TA02305 0 F RAMZ&101° AM24101E°SOLID: ©U.00 O TL3ZER00 . 1L370°%Cr.ERror
6 pup S95T002305 0 F 2AM24101 AM24101T SOLID 100 4.23e+01 42.300 X Recovery
Final page for worklist# 2912
Analyst Signature Date Analyst Signature Date
Of%ﬂ;@ 8 Ot 94~
Reviewer Signature Date

Con -394 oty o Aroth darplee) delos quadfpiatio bl
dﬁ- /o/lo’/cf“r*

Units shown for QC (BLK/BKG) may not reflect the actual units.
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[010%9 07:33 WHC-SD-Wivi-DF-148, REV. € Fage:

LABCORE Data Entry Template for Worklist# 2912

Analyst: 8£ (  Instrument: AMOI1 Book# 103556

Method: LA-953-103 Rev/Mod fA-H

Worklist Comment: Determine sample size using Ludlum. --LLF

‘S Type Sample# R A Test Matrix Group# Project

1 5TD @aM24101 SOLID

2 BLNK-PREP @AM24101 SOLID

3 SAMPLE 595T002304 O F @AM24101 SOLID 95000127 AwW-102 GRAB

Analytes Requested: AM24101 , AM24101E, AM24101T
4 DUP 595T002304 O F @AM24101 SOLID

5 SAMPLE S95T002305 0 F @aM24101 SOLID 95000127 AW-102 GRAB
Analytes Requested: AM24101 , AM24101E, AM24101T

& DUP §95T002305 0 F @aM24101 SOLID
Final page for worklist # 2912

ﬂ:ﬁm JO//75

Analyst Signature Date

Data Entry Comments:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code,
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WHC-SD-Wivi-37-149_REV. ¢

WORKBOOK PAGE: STDA1

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID
e Date Counted . -QCT+17-95. . [Am 241 AEA Frac. (ca1)f:
I Sample Volume in mL issjf - .. 1.000/Am 243 AEA Frac. ic2any| "
L okt #qsample D.F oRl - 1e1lcm 2431244 AEA Frac. fcmyl
| Tracer Volume in mL (sPkv)f 100/Totat AT Counts
Fiic TewiCodm (DDF)|:. BAT Count Time [min) o) B
-mmm- R -~ {Background In cpm (Bkg)f:: i
{dpmimL) iAm 241 cpm e
i i IAmM 243 cpm
{DetEMm 0.5000iCm 2431244 cpm _ g
. 104B43. . [AEA Count Time fmin)f 480
0.03067] Am 241 uCilL = 2.6504E+01
Cm 243/244 uCiilL_= < 8.6189E+00

{AM-241 PCifL = (C241 * Am-243 Tracer Value * SPKV * DF *DDF * (1

Relative Counting Error = Square Root of [{1/{Am-243 cpm ™ min)) +

[Cm-243/244 pCill = (Cm * Am-243 Tracer Value * SPKV * DF * DDF *

m 243 Tracer Recovery = (Total AT Counts / TC - Bkg) " (1/DetEmM) "

000mL/L)) / (G242 * S8 * (2220000dprm/uCI)
{(1000mLIL}) f (G243 * §8 * (2220000dpm/pCi)}

{1/ (Am-241 or Cm-243/244 cpm * min))] * 1.96 * 100
C243 * 100/ Am-243 Tracer Valus " SPKV

Am 241 pClimL = 2.65E-02 DETECTION
JRelative Counting Error = 1.7% LEVELS
1 in pClimL
OTE: Cm-243/244 Resuit is a LESS THAN Value. Am 241
Cm 2431244 uClmL < 8.62E-03 8.62E-03
{Relative Counting Error = 100.0% Cm 2431244
m 243 Tracer Recovery = 45.6% 8.62E-03
alyst: AKL Date: 10/18/95
Signature of Chemist: : LLF Date: /18 Dt 3

STANDARD.WB1 REV 1.2 953103ML
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WHC-SD-Wiwi-ui-- 149, REV. U

WORKBOOK PAGE: BLANK2

Am 241 and Cm 243/244: |LA-953-103 (A-4) LIQUID / SOLID BLNK-PREP
= - |Date Counted QCTAT7-95 ::[Am 241 AEA Frac. {C241) e
BLNK-PREP ISampIe Volume in mL {8S) 0001Am 243 AEA Frac. {C243)
4z |Sample D.F. {DF} L1 4Cm 243/244 AEA Frac. (Cm)
2912 Tracer Volume in mL (SPKV) ¢0{Total AT Counts
Z . [Digest Grams of Solids/L {DgiL) 0.680 AT Count Time {min} {TC})
M24101 Tracer Book No. 114843 - jBackground In cpm {Bkg)
Z771Am-243 Tracer Value (dpmimL) 9214|Am 241 cpm
SOLID |petector Number - 31Am 243 cpm
iber .1 Detector Efficlency (DetEff) 0.5000 ICm 2431244 cpm
95003174 IAEA Count Time (min){: 480
i Am 241 ECHg = < 4.9304E-02
0 Cm 2431244 HCIIg = < 4.3304E-02

Relative Counting Error = Square Root of [(1/(Am-243 cpm * min)) + (1 / (Am-249 of Crm-243/244 cpm * min))] * 1.96 * 100
m 243 Tracer Recovary = {Total AT Counts / TC - Bkg) * (1/DetEN) * G243 * 100 / Ain-243 Tracer Value * SPKV

NOTE: Am-241 Result is a LESS THAN Value.

241 pClig = < 4.93E02 DETECTION
Relative Counting Error = 100.0% LEVELS
in pClig
NOTE: Cm-243/244 Result is a LESS THAN Value. Am 241
1Cm 2431244 pClig < 493E02 4 93E-02
#Relatlve Counting Error = 100.0% Cm 243/244
{Am 243 Tracer Recovery = 64.9% 4.93E-02

alyst: AKL Date: 10/118/95
Signature of Chemist: ; LLF Date: /£ Oct 9/

BLANK.WB1 REV 1.2 953103ML
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WHC-SD-Win: -J+-148, REV. ¢

WORKBOOK PAGE: SAM3

LIQUID / SOLID

SAMPLE

Am 241 and Cm 243/244: LA-953-103 (A-4)

s=dDate Counted

m 241 AEA Frac.

SAMPLE Sample Volume in mL

243 AEA Frac.

EisISample D-F.

m 243/244 AEA Frac.

{SPKV) 4001 Total AT Counts

2912 Tracer Volume in mL
;B Digest Grams of Solids/L

_{DgiL) 0.680|AT Count Time {min)

Tracer Book No.

Background In cpm

4Am-243 Tracer Value {dpm/mL) 8214 |Am 241 cpm i i
Detector Number m243jcpm 000 pEeioitie ‘37
i i dDetector Efficiency (DetEff) 0.5000Cm 243/244 cpm o
95003174 IAEA Count Time {min) i 0 ARG
Raa S Am 241 pCilg = 7.4317E-01
0 Cm 243/244 uCilg = < 8.2505E-02
FUSIONO1
e inidAm-241 pCifg = (C241) (Am-243 Tracer Value) {SPKV) (1000mLiL) (DF} / [ (C243) (SS) (D giL) (2220000dpmipCi) ]
5957002304 Cm-243/244 pCilg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mLIL) {DF) ! [ (C243) ($5) (D g/L) (2220000dpm/pCi) 1

= T

“IRelative Counting Error = Square Root of [{1/{Am-243 cpm * min)) + (1 / (Am-241 or Cm-243/244 cpm * min))} ~ 1.96 ~ 100
4AmM 243 Tracer Recovery = (Total AT Counts / TG - Bkg) * (1/DetEff) * C243 * 100 / Am-243 Tracer Value * SPKV

i

LiAm241 uCilg = 7.43E-01 DETECTION
\ Relative Counting Error = 1.0% LEVELS
5 in pCiig
SNOTE: Cm-243/244 Resultis a LESS THAN Value. Am 241
“iCm 243/244 puCilg < 8.25E-02 8.25E02
1{Relative Counting Error 100.0% Cm 2431244
JAm 243 Tracer Recovery = 86.8% 8.25E-02
AW102 GRAB
nalyst: AKL Date: 10/18/95
Signature of Chemist: LLF Date: / 8 Do't Qf_
SAMPLEWB1 REV 1.2 253103ML
1\85310NOUTAM2912 WEA1 10/118/95




WHC-SD-wivi-Of- 149, REV, ©

WORKBCOK PAGE: DUP4

Am 241 and Cm 243/244: LA-953-103 (A-4) LIQUID / SOLID DUP
3 ¥ Date Counted 5:. . [Am 241 AEA Frac. (C2413F
Sample Volume in mL (88) ’Am 243 AEA Frac. (C243)F
siSample D.F. {DF) Cm 2431244 AEA Frac. {Cm)§:
Tracer Volume in mL {SPKV) 8| Total AT Counts :
ZaiDigest Grams of SolidsiL {DgiL) 0.668 /AT Count Time [min)
Tracer Book No. ; Background in cpm
i S ]Am-243 Tracer Value {dpmimL) 9214 1Am 241 cpm
SOLID Detector Number m 243 cpm
S : &t 5 HDetector Efficiency {DetEfM) 0.5000Cm 243/244 cpm
950031 74 AEA Count Time {min) PRI | )
PR Am 241 uClig = 7.4826E-01
0 Cm 243/244 yClig = < 3.5472E-01
FUSIONOG1
S FIADRE: S Am. 241 uClig = (C241) (Am-243 Tracer Value) (SPKV) (1000mL/L) (DF) / [ (C243) (SS) (D giL) {2220000dpm/pCi) ]
$957002304 Cm-243/244 uClig = (Cm) (Am-243 Tracer Value} {SPKV) (1000mULIL) (DF} / [ (C243) (S5} (D g/L} (2220000dpmipcCi) |

|Relative Counting Error = Square Root of [{1/(Am-243 cpm * min}) + (1 / (Am-241 or Cm-243/244 cpm ™ min})}] * 1.96 ~ 100
m 243 Tracer Recovary = (Total AT Counts / TC - Bkg) ™ (1/DetEfM) ™ C243 " 100 / Am-243 Tracer Vaiue * SPKV

-EAmM241 uCilg = 7.48E-01 DETECTION
i {Relative Counting Error = 2.1% LEVELS
: in uCiig
SANOTE: Cm-243_lg_44 Result is a LESS THAN Value. Am 241
{cm 2431244 uciig < 3.55E-01 3.55E-01
Relative Counting Error = 100.0% Cm 243/244
“i]Am 243 Tracer Recovery = 19.9% 3.55E-01
%\\t
nalyst: AKL Date: 10/18/95
Signature of Chemist: LLF Date: /€ Ockt 9~
SAMPLE.WB1REV1.2 953103ML
401

185310 OUTAM2512. WB1 10/18/35



WHG-S0 - Wi .d.q p}-h’ L

WORKBOOK PAGE: SAMS

Am 241 and Cm 243/244: LA-953-103 (A-4)

LlQUID { SOLID

SAMPLE

Date Counted m 241 AEA Frac. [(FIIN %
[ lsample Volume in mL m m 243 AEA Frac, {c243)f
B W s iSample D.F. Cm 243/244 AEA Frac. {Cm}§
ﬁracer Volume in mL i Total AT Counts
1Dlgest Grams of SolidsiL 2.195 |AT Count Time (min) {TC)
[Tracer Book No. Background in cpm {Bkg)\
Am-243 Tracer Value {dpm/mL} 9214 Am 241 cpm
m 243 cpm
(DetEtf) 0.5000 ﬂCm 243/244 cpm _
IAEA Count Time (min) |-
Am 24% ECIIg = 2.6542E+00
Cm 2431244 pCIlg = < 3.4472E-01
SlAm-241 JCifg = (C241) {Am-243 Tracer Value) (SPKV) {1000mL/L} (DF) / [ (G243} (SS) {D giL) (2220000dpm/pCi) |
t:m-usrzu pCi‘lg = (Cm) (Am-243 Tracer Value) (SPKV) (1000mU/L) (DF) / [ (C243) ($5) (D g/L) (2220000dpm/pCi) |
Am241 pCiig = 2.65E+00 DETECTION
Zi{Relative Gounting Error = 1.1% LEVELS
in uCilg
2 INOTE: Cm-243/244 Resultis a LESS THAN Value. Am 241
iCm 243/244 pClig < 3.45E-01 3.45E-M
JRelative Counting Error = 100.0% Cm 2437244
JAm 243 Tracer Recovery = 69.6% 3A5E01
alyst: AKL Date: 10/18/95
Signature of Chemist: o<t LLF Date: /f Oct g~
SAMPLEWB1 REV 1.2 953103ML
402

19531030 UTAMI912 WE1

10/18/85




WHC-SD-Whi-{ 1-- 149 REV ¢

WORKBOOK PAGE: DUP6

Am 241 a‘nd Cm 243/244: LA-953-103 (A4) LIQUID / SOLID

¥, LU

tDate Counted

17,85

{{Am 241 AEA Frac. [C241)

m 243 AEA Frac. (C243)f

m 243/244 AEA Frac. {Cm)

{SPKV)

Total AT Counts

(DgiL) 2.156 |/AT Count Time {min}) (TC) §

Background in cpm (Bkg) §:

{dpm/mi)

9214 Am 241 cpm

mi)..o.\.—

L " 5957002305
ﬁ%ﬁ‘”“‘““ﬁr“’*;

: lAm 243 cpm . 72,38
{DetEff) 0.5000 [Cm 243/244 cpm o]
IAEA Count Time {min}§- i . 0 480

Am 241 uClig = 2.6774E+00

Cm 2431244 pClig = < 5.6549E-01

AmM-241 puCifg = (C241) (Am-243 Tracar Value) {SPKV) {1000mL/L} (DF} / [ (C243) ($S) (D g/L) (2220000dpm/Ci) ]
Cm-2431'244 pCilg = (Cm) {Am-243 Tracer Value) (SPKV) {1000mL/L) (DF) / | {C243) (SS) (D g/L) (2220000dpm/pCi) |

LTl : ;Am241 HClig = 2.68E+00 DETECTION
B %{Relative Counting Error = 1.4% LEVELS
: in uCilg
SHINOTE: Cm-243/244 Resultis a LESS THAN Value Am 241
JCm 243244 pClig < 565E-01 5.65E-01
Relative Counting Error = 100.0% Cm 2431244
m 243 Tracer Recovery = 42.3% 5.65E-01
lAnalyst: AKL Date; 10/18/95
Signature of Chemist: LLF Date; [2 O ‘if'

SAMPLE.WB1 REV 1.2 953103ML

1\953103M0OUTVAM2912 WB1 10M18/95

403
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

WORKLISTZ2912-STD
File ID: 19al1952.CNF

Counted on: 10/17/95 @18: 4
Detector: AEA1S

Geometry number: 1

Count time: 28802. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 1519.4 1519.4 297.368 297.368 12.000 4.924 6.000 2.121
2 2591.9 2591.9 252.098 252.093 10.000 3.697 5.000 1.613
3 28.3 28.3 151.287 151.281 160.000 1.000 80.000 0.100

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate ¢/m @95 d/m uCi/ea
1 Pu238 0.337 5.487 5.493 -.0060.02 46.67 1.3 5787.2 0.261E-02

Am241 5.479 5.493 -.014 4432.7 0.200E-02
2 Am243 0.533 5.270 5.281 -.0110.02 73.89 1.0 6664.3 0.300E-02
3 Np237 0.016 4.769 4.807 -.0380.00 2.25 6.0 230.5 0.104E-03
Totals: 0.887 <--valid peaks only--> 122.81
DETECTOR CALIBRATION
Energy (MEV) = 4.096 + (0.0047)+*Channel
Energy range (Mev): 4.096 TO 6.502
Efficiency = 0.0112 CPM/DPM

TOTAL COUNT DATA:

Ttem Total % Recovery
Raw spectrum 66491.0 100.000
Smoothed 66489.9 99.998
Composite fit 58951.5 88.661
Residuals 7539.5 11.339

Analyzed by:

EMB

WHC-SD-WM-DF-149, REV. U

404



1 Legend: Raw =

L L Lo o o o o a ww

. ¢ 8 & = ®

. « s 0 0 s
----- e v 5 8 8 s 8 e B
» ¢ & s s &8ss * .

Spectrum 19al952.CNF

Modeled Peaks = 1,2,.., etc

WHC-SD-WNi-DP-149, REV. ¢
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Display Max.:
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16805.3
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Raw Data Dump for AEA Spectrum:

161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

0.

21
23
23
39
51
71
92
124
202
362
808
2714
247
177
249
800
673
37
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s s v & % s v s 0w
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[FLY o]
LI
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45.
75.
114.
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334.
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3125,
219.
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915.
450.
17.

=
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OO OOCOOOOOHOOO

Lo I v e
. o e

0

o

WP NWOoO O -
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—
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[sa Vs

41
37
53
78
110
147
193
397
1051
3097
216
148
323
982
312

-]

QOO O0OOCOCOCOOOCOCOORNOND

*® & 8 & ® & = = = »

NN WO=HONONO

[+)]

12

Yo

22
40
45
54
69
98
146
224
434
1114
2526
216
141
377
1165
262
5

LI I S I

*

.

.

-

-

19al1952.CNF

0. 2. 0. 2.
0. 2. 0. 0.
0. 0. 0. 1.
0. 2. 1. 3.
0. 1. 1. 0.
1. 1. 1. 1.
2. 2. 3. 0.
1. 0. 0. 2.
5. 2. 1. 2.
3. 4. 3. 8.
2. 4. 5. 3.
4. 5. 7. 8.
12, 6. 12, 9.
18. 11. 14. 16.
16. 15. 18. 19.
15. le6. 28, 23,
31. 36. 34. 39.
31. 50. 44, 40.
62. 59. 72. 72.
76. 90. 80. 107.
107. 106. 91. 119.
142. 159. 175. 169.
237. 291. 272. 299.
434. 496. 541. 569.
1207. 1347. 1536. 1758.
1577. 728. 378. 289.
230. 204. 189. 148.
162. 210. 211. 213.
385. 457. 550. 591.
1354. 1561. 1802. 1785.
233. 211. 164, 113.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0.. 0. 0. 2.
1. 0. 0. 0.
1. 0. 0. 1.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0' 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.
0. 0. 0. 0.

WHC-SD-Wii 5F. 149, Ry
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106
183
281
613
2072
261
155
223
728
1632
83

0

0

0

0

o8]

o o B o B e i Y s I i ok s o o o Y o

.

0.

1.
0.
2.
5‘
3.
7.
7.
10.
9.
20.
41.
29.
54.
76.
101.
135.
191.
302.
726.
2278.
249.
151.
227.
756.
1129.
50.
0.
1.
2.
0.
0.
0'
0.
0.
0.
a.
G.
a.
G.
¢.
0.
¢.
0.
0.
0.
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Westinghouse Hanford Co. -

GENERAL A LPHA ENERGY ANALYSTIS
Rev. 2,01

DATA REDUCTION REPORT
SAMPLE

WORKLISTZ2912~-BLK
File ID: 20a2056.CNF

Counted on: 10/17/95 @18: 5
Detector: AEAZ20

Geometry number: 1

Count time: 28801. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
17 11.2 11.2 298.065 298.065 14.000 5.455 7.000 0.624
2 2330.3 2330.3 251.899 251.897 12.000 5.368 6.000 1.118
3? 13.8 13.8 147.369 146.768 120.000 1.000 60.000 0.100
47 2.0 2.0 127.455 126.666 6.000 0.395 3.000 0.379

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 22272 5.473 0.88 9.6
2 Am243 0.953 5.270 5.261 0.0090.02 113.98 0.8 13706.7 0.617E-02
3 2?2?27 4.777 1.10 9.7
4 27727 4.685 0.02 342.

Totals: 0.953 <--valid peaks only--> 113.98

DETECTOR CALIBRATION
Energy(MEV) = 4.102 + (0.0046)*Channel
Energy range (Mev): 4.102 TO 6.458

Efficiency = 0.0084 CPM/DFM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 57421.0 100.000
Smoothed 57422.2 100.002
Composite fit 55672.5 96.955
Residuals 1748.5 3.045

Analyzed by:

EMB

WHC-SD-WM-DP-149, REV. ©
407



1l Legend: Raw = .... Modeled Peaks =1,2,.., etc
3
3
3
3
3
3
4
3
3
3
2
.2
0-2
cveel
....... 2
............ 2

" 5 & & 8 8 8 8w 0'00000002

..... ctesessasessssasssssnesneseld
feeee st tes s et e st s een s s e s st s et eace e aeana 2..

Spectrum 20a2056.CNF

oooooooooooooooooooo

oooooooooo

WHC-SD-Wii-DF-149, REV. ¢

Display Max.:

16493.6



Raw Data Dump for AEA Spectrum:

231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511

ONUNESE~DMNONOO
- - - [ ] - - -

NI =
P SN Y T BN
[] - . - L] L L] L]

102.
144.
238,
384.
729.
1403.
2381.
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18.
2.
12.
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« & s B 8 & 8 & 6 »
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0
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17
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174
253
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1559
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144
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O ONMNMRNWE OO

L S B N 2 T T D T ]
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CSRNWWERNOPF DN W
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16.
34.
35.
65.
98.
167.
241.
441.
814.
1490.
2570.
164.
4.
5.
11.
7.
1.
0.
0‘
0.
2.
1.
0.
0.
0.
0.
0.
00

AWWNWHAOONON

2 4 & & e ¥ & * & &

94.
167.
277.
520.
870.

1725.
2268.
156.
2.

COrrRrNOQOOFRNO\
P

L)
-
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2042056 .CNF

1. 2. 2.
3. 2. c.
5. 2. 0.
1. 0. 2.
3. 2. 2.
4. 0. g.
1. 0. 2.
3. 4. 2.
3. 3. 4.
3. 7. 3.
5. 4. 2.
7. 7. 10.
10. 10. 14,
15. 12. 13.
20. 19. 22.
25. 24. 21.
38. 41. 40.
53. 38. 55.
64. 72. 92.
98. 107. 118.
193. 165. 197.

283. 303. 328.
514. 521. 586.
874. 1007. 1069.
1807. 1849. 1871.
1901. 1207. 569.

110. 119. 98.
5. 0. 4.
9. 2. 6.

13. 10. 10.
0. 2. 1.
0. 0. 0.
0‘ 1. 0.
0. 0. 0.
0. 1. 0.
0. 1. 2.
0. 0. 1.
Ol 0. 0‘
0. 0. 0.
0. 0. 0.
0. C. 0.
0. 0. 0.
0. 0. 0.
0. 0. G.
0. 0. G.
0. 0. G.
0. 0. 0.
0. 1. 0‘
0. 0. 0.
0. 0. 0.

WHC-SD-W:E«?—DP-MQ, REV. ¢
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GENERAL ALPHA ENERGY ANALYSIS
Rev. 2.01

Westinghouse Hanford Co.

DATA REDUCTION REPORT

SAMPLE
S95T2304-5AM
File ID: 21a2164.CNF

Counted on: 10/17/95 @18: 5
Detector: AEAZ21

Geometry number: 1

Count time: 28804. Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1? 22.4 22.4 369.004 369.004 10.000 3.074 5.000 1.052
2 5397.8 5397.8 300.443 300.443 10.000 5.056 5.000 2.172
3 4638.8 4638.8 254.805 254.793 10.000 4.129 5.000 1.768

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 ?272? 5.792 0.71 10.6
2 Pu238 0.519 5.487 5.476 0.0110.02 167.10 0.7 12965.5 0.584E~-02

Am241 5.479 5.476 0.003 9931.0 0.447E-02
3 Am243 0.426 5.270 5.266 0.0040.02 137.00 0.8 7731.1 0.348E-02
Totals: 0.945 <--valid peaks only--> 304.10
DETECTOR CALIBRATION
Energy(MEV) = 4.094 + (0.0046)*Channel
Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.0179 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 154550.0 100.000
Smoothed 154550.9 100.001
Composite fit 146330.9 94.682
Residuals 8219.1 5.318

Analyzed by:

EMB

WHC-SD-Wi-01-148, REV. ¢

410



1 Legend:

----------

Raw

Spectrum 21a2164.CNF
Modeled Peaks = 1,2,.., etc

o--ooobovo.3

--------- n'---o--o---oo-oooo.oooo.oooo-----3

2 % % 4 & B B S B 8 B S S 8 E BB S S SR 3.

— =

WHC-SD-WA-112-149 REV ¢
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Display Max.:
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Raw Data Dump for AEA Spectrum: 21a2l64.CNF

1 0. 0. 2. 2. 0. 0. 3. 1. 0. 0.
11 J. 0. 1. 0. 1. 1. 1. 0. 1. 0.
21 3. 2. 1. 0. 2. 1. 0. 2. 0. 2.
31 0. 1. 1. 1. 1. 0. 2. 2. 1. 1.
41 0. 0. 0. 0. 1. 3. 1. 0. 0. 0.
51 0. 0. 0. 0. 0. 2. 1. 0. 0. 0.
61 0. 1. 0. 0. 0. 1. 0. 1. 0. 1.
71 1. 4. 0. 2. 0. 1. 1. 1. 0. 0.
81 1. 2. 2. 2. 1. 1. 0. 2. 1. 4.
91 0. 0. 1. 0. 2. 1. 2. 1. 0. 0.

101 g. 1. 4. 1. 3. 3. 1. 2. 1. 1.
111 2. 3. 1. 2. 2. 1. 3. 2. 2. 3.
121 2. 0. 2. 1. 6. 1. 4. 1. 2. 2.
131 4. 1. 1. 1. 1. 3. 4. 2. 6. 2.
141 7. 4. 3. 9. 5. 0. 5. 7. 10. 5.
151 10. 5. 10. 8. - B. 8. 8. 2. 11, 7.
161 13. 10. 12. 9. 13. 11. 15. 17. 8. 12.
171 19. 16. 20. 13. 19. 21. 18. 25. 19. 33.
181 19. 25. 33. 30. 38. 40. 44. 32. 40. 37.
191 44. 55. 54. 45. 51. 45. 54. 62. - 61. 70.
201 67. 67. 64, 67. 67. 79. 80. 86. 85. 100.
211 93. 111. 129. 144. 138. 150. 127, 154. 156. 185.
221 173. 198. 209. 222. 221. 274. 306. 318. 341. 332.

231 424. 428. 455. 489. 552. 646. 699. 717. 860. 886.
241 1100. 1224. 1372. 1558. 1888. 2112. 2268. 2438. 2742. 3031.
251 3373. 3888. 4526. 5063. 5507. 5274. 4253. 2724. 1342, 729.
261 563. 495. 449, 492, 490. 424. 455. 442. 401. 387.
271 338. 341. 335. 362. 370. 425. 448. 501. 571. 600.
281 689. 762. 825. 815. 1010. 1135. 1268. 1615. 1779. 1909.
291 2262. 2633. 2752. 3021. 3362. 3685. 4304. 4836. 5534. 5999.
301 6388. 5810. 4354. 2591. 1663. 1224. 892. 820. 696. 583.

311 439. 328. 215. 157. 72. 19. 13. 3. 1. 1.
321 0. 0. 0. 0. 0. 0. 1. 0. 2. 0.
331 2. 0. 0. 1. c. 1. 0. 0. 2. 0.
341 0. 1. 1. 5. 1. 1. 2. 6. 6. 4.
351 3. 6. 8. 11. 6. 8. 4. 8. 9. 8.
361 13. 16. 15. 13. 9. 22. 23. 20. 28. 24.
371 21. 17. 4. 1. 0. 0. 0. 0. 0. 0.
381 0. 0. 0. 0. 0. - 0. 0. 0. 0. 0.
391 0. 1. 0. 0. 0. 1. 0. 0. 0. 0.
401 1. 0. 0. 0. 0. 0. 0. 0. 0. 0.
411 0. 0. 0. 0. 1. 0. 0. 0. 0. 0.
421 2. 0. 1. 0. 3. 3. 1. 2. 2. 7.
431 3. 3. 5. 2. 4. 4, 3. 3. 1. 0.
441 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
451 0. 0. 0. 0. 0. 0. c. 0. 0. 0.
461 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
471 0. 0. 1. 0. 0. 0. 0. 0. 0. 0.
481 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
491 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.
511 0. 0.

WHC-SD-WM-DP-149, REV. €

412
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Westinghouse Hanford Co.
GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01
DATA REDUCTION REPORT
SAMPLE
S95T2304-DUP
File ID: 22a2210.CNF
Counted on: 10/17/95 @18: 6
Detector: AEA22
Geometry number: 1 .
Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 806.6 806.6 300.809 300.809 12.000 5.865 6.000 1.301
2 703.9 703.9 255,093 255.015 12.000 4,422 6.000 0.994
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 Pu238 0.529 5.487 5.483 0.0040.03 38.24 1.4 546.9 0.246E-03

Am241 5.479 5.483 -.004 418.9 0.189E-03
2 Am243 0.439 5,270 5.273 -.0030.02 31.73 1.7 330.1 0.149E-03
Totals: 0.967 <--valid peaks only--> 69.97

DETECTOR CALIBRATION

Energy(MEV) = 4.100 + (0.0046)+*Channel
Energy range (MeV): 4.100 TO 6.455
Efficiency = 0.0971 CPM/DPM

TOTAL COUNT DATA:

Item Total % Recovery
Raw spectrum 34723.0 100.000
Smoothed 34724.8 100.005
Composite fit 33584.9 96.722
Residuals 1138.1 3.278
Analyzed by:
EMB

WHC-SD-WM-DP-149, REV. (
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Spectrum 22a2210.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 5784.9
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Raw Data Dump for AEA Spectrum:

1
11
21
31
41
51
61
71
81
91
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111
121
131
141
151
161
171
181
191
201
211
221
231
241
251
261
271
281
291
301
311
321
331
341
351
361
371
381
391
401
411
421
431
441
451
461
471
481
491
511
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2. 0. 1.
1. i. 0.
2. 1. 1.
0. 2. 1.
2. 0. 0.
1l 1. 0‘
3. 0. 0.
OI 1. 0.
2. 2. 0.
1. 0. 2.
2. 2. 1.
3. 1. 1.
1. 4. 5.
0. 1. 6.
5! 2. 4‘
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12. 16. 9.

23. 18. 41.
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185. 167. 227. 2
302. 317. 376. 4
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26. 17. 6.

0. 0. 1.
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0. 0. 0.
0. 0. 0.
0. 1. 0.
0. 0. 0.
0. 0. 0.
0. 0. 0.
0. 0. g.
0. 0. 0.
0. 0. 0.
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GENERAL

/e

/ﬁ f;f' P SR S e

Westinghouse Hanford Co.

A LPHA
Rev.

ENERGY
2.01

ANALYSTIS

DATA REDUCTION REPORT

SAMPLE
$95T2305-SAM
File ID: 23a2312.CNF

Counted on: 10/17/95 @18: 7
Detector: AEA23
Geometry number: 1

Count time: 28801. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau

ID Initial Final Initial Final Initial Final Initial Final
12 22.4 22.4 370.271 370.271 8.000 2.650 4.000 0.692
2 4673.7 4673.7 301.003 301.003 12.000 5.131 6.000 1.983
3 3390.4 3390.4 255.215 255.196 12.000 4.319 6.000 1.614

PEAK RESULTS

Peak Error Limit: 30%

Peak AEA Peak Centroid Count S%err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m uCi/ea
1 22272 5.799 0.84 9.7
2 Pu238 0.553 5.487 5.481 0.0060.02 153.39 0.7 1931.5 0.870E-03

Am241 5.479 5.481 -.002 1479.5 (0.666E-03
3 Am243 0.394 5.270 5.270 0.0000.02 109.14 0.9 999.5 0.450E-03
Totals: 0.947 <--valid peaks only--> 262.54
DETECTOR CALIBRATION
Energy (MEV) = 4.096 + (0.0046)*Channel
Energy range (MeV): 4.096 TO 6.451
Efficiency = 0.1103 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 133050.0 100.000
Smoothed 133049.7 100.000
Composite fit 126427.1 95.022
Residuals 6622.9 4.978
Analyzed by:
EMB

WHC-SD-WM-DP-149, REV. ¢
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Spectrum 23a2312.CNF
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 32020.3
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Raw Data Dump for AEA Spectrum:
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GENERAL

Westinghouse Hanford Co.

ENERGY
2.01

ALPHA
Rev.

DATA REDUCTION REPORT

SAMPLE
S95T2305-DUP

ANALYSTIS

File ID: 24a2400.CNF
Counted on: 10/17/95 @18: 8
Detector: AEAZ24
Geometry number: 1
Count time: 28804. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
172 18.3 18.3 367.516 367.516 12.000 3.063 6.000 1.267
2 3248.8 3248.8 299.142 299.142 12.000 5.444 6.000 2.390
3 2442.4 2442.4 253,522 253.509 10.000 4,311 5.000 1.845
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope  Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 2227 5.779 0.52 12.5
2 Pu238 0.559 5.487 5.465 0,0220.03 101.42 0.9 11641.4 0.524E-02

Am241 5.479 5.465 0.014 8916.8 0.402E-02
3 Am243 0.402 5.270 5.255 0.0150.02 72.88 1.1 6083.6 0.274E-02
Totals: 0.961 <--valid peaks only--> 174.30

Enerqgy (MEV)
Energy range (MeV):

DETECTOR CALIBRATION

4.089 TO
Efficiency =

TOTAL COUNT DATA:

Item Total
Raw spectrum 87101.0
Smoothed 87101.5
Composite fit 83921.0
Residuals 3180.0

Analyzed by:

4.089 + (0.0046)*Channel

6.444

0.0121 CPM/DPM

% Recovery
100.000
100.001

96.349
3.651

EMB

WHC-SD-Wii-D¥F-149, REV. U
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Spectrum 24a2400.CNF _
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 21103.2
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Raw Data Dump for AEA Spectrum:
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worklistdata Version 0.0 05/16/95 W HC-SD-WM— wP-1 49, REV.C Page:
10/16/95 09:12

LABCORE Completed Worklist Report for Worklist# 2716

Analyst: jmv Instrument: PUOI Book# /4643
Method: LA-%43127 _ Rev/iMod _8-C

Worklist Comment: Determine sample size using Ludlum. --LLF

Seq Type Sample# R A Test Matrix  Actual Found DL or Yield Unit
1§70 [0 @PUZ3POY PU2390T LIQUID  1.28E-01  1.196-1 . 92.970 % Recovery <
180 0 @PUZ3901 PU23YOTE LIGUID  1.00  2.25E+00 2.250 % Ct. Error
1§10 0 3pU23P0T PUZZSOTT LIQUID: L TUIA00 - 7.23E+01 00 T 72.300 X Recovery. -
2 BLNK 0 @PU23901 PU23901 LIGUID 1 <6.15E-6 uCi/mL
2BEINK 00 PuZE901 PURSSONT LIUID: 00 4.6BEDT . 46,800 X Recovery
2 BLNK 0 @PU23901 PUR39OTE LIGUID 1.00  1.00E+02 100,000 % Ct. Error
3 SAMPLE. . SP5TD02309: 0 @PU23901 PU23901 LIQUID _N/A .. ' '2.36E-04 2.1306-005 uCi/mi. .
3 SAMPLE $957002309 0O SPU23P01 PU23PO1T LIQUID N/A 4.99e+01 1.000e-007 % Recovery
3'SAMPLE: -+ 957002309 0 @PU23901 PUZ39OTE LIQUID: _ N/A .~ 2.36E+00  ° 0.000°% Ct. Error 1 )
4 DUP S95T002309 0  aPUZ3901 PU23901 LIGUID  2.36E-4  2.43E-4 2.920 RPD
4 0UP . SO5TO02309 .0 .. @PUZ3G01 PU239OTT LIGUID - " . - 500 4128401 . 41.200 % Recovery - Co
4 DUP 957002309 0  @PU23901 PUZ3901E LIQUID 1.00  2.72E+00 2.720 % Ct. Error
S SAMPLE. SYSTO02158. 0 - @PU23901 PUZIS0T LIGUID _ N/K.  ° -4.626-05°5.9008-006 uCismi =
S SAMPLE  S95T002158 0  @Pu23901 PU23901T LIQUID __N/A__ 7.24E+01 1.000e-007 % Recovery
5 SAMPLE' ' ~S95TO02158. 0 . @PUZIS01 PUZ39OTE LIQUID  _ N/A . = 2.93B+00 °  0.000 % Cti Eeror . o'
6 DuP $95T002158 ©  @PU23901 PU23901 LIQUID  4.626-5  4.75E-5 2.770 RPD
6°BUP . S95TO02158 0. @PU23P01 PUISOTT LIGUID - 1007 - .4.51E+01° . 65:100 ¥ Récovery
6 DUP S95T002158 O  @PU23901 PUZ390TE LIQUID 1.00  3.13E+00 3.130 X Ct. Error
» L]
Final page for worklist# 2716
Analyst Signature Date Analyst Signature Date
b potes
Reviewer Signature Date

both pamples shes Ri-238 actioit.
T IOt TS

Units shown for QC (BLK/BKG) may not reflect the actual units.
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10/03/95 08:22 WHC-SD-Wivi-DP-148, REV. Page:
% LABCORE Data Entry Template for Worklist# 2716

Analyst: Sﬁbﬁ)} Instrument: PUOQ1 Book# \Ou Ay
Method: 1.A-943-127 Rev/Mod B-0O

Worklist Comment: Determine sample size using Ludlum. --LLF

8 Type Sample# R A Test Matrix Group# Project

1 STD @PU23901 LIQUID

2 BLNK @PU23901 LIQUID

3 SAMPLE 895T002309 0O @PU23901 LIQUID 95000127 AW-102 GRAB

Analytes Requested: PU23901 , PU23901E, PU23901T
4 DUP §95T002309 0 @PU23901 LIQUID

5 SAMPLE §95T002158 0O @PU23901 LIQUID 95000127 AW-102 GRAB
Analytes Requested: PU23901 , PU23901E, PU23901T

& DUP 595T002158 O @PU23901 LIQUID

Final page for worklist # 2716
LS(N\,&T 10-59% /K’%"/‘*—— /p/ 3/5‘3/

Analyst Signature Date Analyst Signature Dat

Data Entry Comments:

NN PB%&‘:

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code.
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NHC-SD-Whi-Di--149, REV, ¢

WORKBOOK PAGE: STD1

Pu 238 and 239/240 : LA-843-127 (B-0) LIQUID STD
E §DATE COUNTED OCT-12-95|PU 236 AEA FRAC  (C236) 0.473
STD J=amPLE VOLUME in mL ss 0.100PU 238 AEA FRAC  (C238) 0.000
i JSAMPLE DILUTION FACTOR DF 101.000]PU 238 AEAFRAC  (C239) 0.558
2716 TRACER VOLUME in mL SPKV 0.100|TOTAL AT COUNTS 5243
Z{DIGEST DILUTION FACTOR DDF 1.000{AT COUNT TIME (MIN) 30
Puzssm TRACER BOOK NO 117B43 BACKGROUND in cpm {Bkg) 5.000
DETECTOR NUMBER 1]Pu 236 cpm 29.260
quum EFFICIENCY FACTOR EFF 0.500 [Pu 238 cpm 0.000
% RACER PREPARATION DATE 09/12/95|PU 239 cpm 34.550
95002912 RACER PREPARATION VALUE (dprm/mL) 2265.000AEA COUNT TIME 480
PU-236 DECAY CORR'D VALUE  (dpm/mL) 2220.202{Pu 239/240 uGilL. 1.1916E+02
PU-238 TRACER VALUE (dpmiml| 0.000
STANDARD BOOK NO 104843
STANDARD VALUE in uCi/mL 0.128

WRKLST#2716

R ARy

AL1 0539

Pu 238 dpm
Pu 238 pCilL =

LLF =

JMYV

Decay Time = Date Counted - Tracer Preparation Date
Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)* #/EFF "C236*100/Pu-236 Decay Corr'd Value * SPKV

Pu 239/240 pCill. = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(1000mLU/L)(DFYDDF} / [(C236)(SS)(2220000 dpm/pCi)]

= [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV "Pu 236 Tracer Recovery / 100)
[(Pu 238 dpm)(DFY(DDF){1000mL/L)] / [(Pu-236 Tracer Recovery (100)(2220000 dpm/uCi) (D g/L)(SS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + {1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

v RESULTS v
10/13/96 JPu 239/240 uCifmL 1.19E-01 DETECTION
i Tl Relative Counting Error = 2.29, LEVELS
10/12/95 in uCifmL
e Pu 2391240
11:30 AM: 8.86E-03
AW-102 GRAB. {Pu 236 Tracer Recovery = 72.3%
Analyst: JMV Date: 13-Oct-95
Signature of Chemist.  « LLF Date: /é_QC“ 4!"'

STANDARD.WB1 REV 1.2 943127ML

11943127\ OUT\AMZ716.WB1

1013/95




WHC-SD-Whi-uF-149, REV. ¢

WORKBOOK PAGE: BLANKZ :

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID BLNK
OCT-12.95|PU 236 AEAFRAC  (C236) 1.042
sS 1.000 lliu 238 AEAFRAC  (C238) 0.000
DF 1.000|PU 239 AEAFRAC  (C239) 0.000
RACER VOLUME in mL SPKV 0.100[TOTAL AT COUNTS 1617
YDIGEST DILUTION FACTOR DOF 1.0000 [AT COUNT TIME (MIN) 30
RACER BOOK NO 117B43 __ [BACKGROUND in cpm (Bkg) 4.000
DETECTOR NUMBER 2|PU 236 epm 17.800
EFFICIENCY FACTOR EFF 0.5000|Pu 238 cpm 0.000
o RACER PREPARATION DATE 09/12/95|PU 239 cpm 0.000
95002912 TRACER PREPARATION VALUE (dpm/mL) 2265.00AEA COUNT TIME 480
4PU.236 DECAY CORR'D VALUE  (dpmimL) 2220.20 | Pu 2391240 pCill, = < 6.147E-03
0 PU-238 TRACER VALUE {dpm/mL) 0.00

Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95}]

: C:o1#:{Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkgy*C236*100/(Pu-236 Decay Cotr'd Value * SPKV*EFF)

AL10540 Pu 239/240 pCifl. = (C238)(Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L)(DF }(DDF) / [(C236)(SS)D g/L)(2220000 dpmuCi]

Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF " €238 - (Pu-238 Tracer Value *SPKV *Pu 236 Tracer Recovery / 100)
Pu 238 pCill = [(Pu 238 dpm)(DFY(DDF)(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi)(D g/L)}(SS)]

‘iHRelative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

e v RESULTS v

16!1-3!95 Pu 239/240 uCi/mL < 6.15E-06 DETECTION
Anaiysiv tsts - |Relative Counting Error = 100.0% LEVELS
101295 in pCi/mL
selyeis Time - [NOTE: Pu 238 Result is a LESS THAN Value. Pu 239/240
11:30.AM: Pu 238 pCimL < 6.15E-06 6.15E-06
ample Point - {Relative Counting Error = 100.0% Pu 238
AW:102 GRAB ' [Pu 236 Tracer Recovery = 46.8% 6.15E-06
Analyst; JMV Date; 13-0ct-95
ggnature of Chemist: ’%ﬂ,’ LH: Date: / Q C’d‘ qr

BLANKWB1 REV 1.2 943127ML

425

89431 2N0OUTAMZ716. WB1 10M13/95



WORKBOOK PAGE: SAM3

WHC-SD-¥/vi-ur-149, REV. ©
LIQUID / SOLID

AL10540

R

[Decay Time = Date Counted - Tracer Preparation Date

Pu-236 Decay Corr'd Value = Pu-238 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95)]

HPu 236 Tracer Recavery = (Total AT Counts / TC -Bkg) *C236*100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
Pu 239/240 pCill = (C238}(Pu 236 Decay Corr'd Value)(SPKV){(1000mULYDF)(DDF} / [(C236)(SS)(D g/iL)(2220000 dpm/pCi))

4Pu 238 dpm = [(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value *SPKV "Pu 236 Tracer Recovery / 100)

Pu 238 LCill = [(Pu 236 dpm){DF){DDF}(1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi}{D g/L)(BS)]

Relative Counting Error = Square Root of [(1/(Pu 236 ¢pm " min)} + (1 / (Pu 238 or 238/240 cpm * min))) * 1.96 * 100

Pu 238 and 239/240 : LA-943-127 (B-0) SAMPLE

' o %DATE COUNTED OCT-12-96 [PU 236 AEA FRAC (C236) 0.283

SAMPLE AMPLE VOLUME in mL ss 1,000 [PU 238 AEA FRAC (C238) 0.070

PitE ISAMPLE DILUTION FACTOR DF 1.000 [PU 239 AEA FRAC (c2389) 0.669

TRACER VOLUME in mL SPKV 0.100 [TOTAL AT COUNTS 5981

DIGEST DILUTION FACTOR DDF 1.0000 [AT COUNT TIME (MiN) 30

[TRACER BOOK NO 117843 BACKGROUND in cpm (Bkg) 4.000

DETECTOR NUMBER 2[PU 236 cpm 20,380

LIQUID lEFFICIENCY FACTOR EFF 0.500PU 238 cpm 5,050

KA ITRACER PREPARATION DATE 08/12/95PU 238 cpm 48.150

95002912 |TRACER PREPARATION VALUE (dpmimL) 2265.000 [AEA COUNT TIME 480

L R HPU-236 DECAY CORR'D VALUE  (dpmimL) 2220.202 Pu 239/240 uCill 2.3642E-1
PU-238 TRACER VALUE {dpm/mb) 0.000

; S vRESULTS v
1011395 JPu 2391240 uCiimL 2.36E-04 DETECTION
iy i Relative Counting Error = 2.4% LEVELS
10112:95 in uCl/mL
wie Yime ?:f*-‘"v:l Pu 239/240
" JPu 238 pcimL 2.47E-05 2.13E-05
sple ol iRelatlve Counting Error = 4.4% Pu 238
AW-102GRAB - |Pu 236 Tracer Recovery = 49.9% 2.13E-05
Analyst: JMY Date: 13-Oct-95
Isignature of Chemist: o7 2o LLF pate: SO Ot~

SAMPLE WB1 REV 1.2 943127ML

1\894312TOUTAWM2716 WB1

426

10/13/95




WHC-SD-Whi-0P-i49, REV. ¢

WORKBOOK PAGE: DUP4

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID DUP
% DATE COUNTED OCT-12-95[PU 236 AEA FRAC {C238) 0.275
AMPLE VOLUME in mL Ss 1.000 |PU 238 AEA FRAC (C238) 0.077
AMPLE DILUTION FACTOR DF 1,000 [PtJ 239 AEA FRAC (C239) 0.668
2716 [TRACER VOLUME in mL SPKV 0,100 [TOTAL AT COUNTS 5114
4 DIGEST DILUTION FACTOR DDF 1.0000 AT COUNT TIME (MIN} 30
TRACER BOOK NO 117843 'BACKGROUND in cpm {Bkg) 4.000
JDETECTOR NUMBER 2 [PU 236 cpm 15.230
EFFICIENCY FACTOR EFF 0.500 [PU 238 cpm 4.240
RACER PREPARATION DATE 09/12/95 IPU 239 cpm 36.840
RACER PREPARATION VALUE (dpm/mL) 2265.000 ||AEA COUNT TIME 480
#lPU-236 DECAY CORR'D VALUE  (dpm/mi) 2220.202 Pu 239/240 pCill 2.4293E-01

PU-238 TRACER VALUE {dpm/mL) 0.000

Decay Time = Date Counted - Tracer Preparation Date

u 238 dpm =

Pu-236 Decay Cort'd Value = Pu-236 Preparation Value *[e to the power of {(-In2 * Decay Time/1040.95)]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) *C236™100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
Pu 239/240 uCill = (C239){Pu 236 Decay Corr'd Value)(SPKV)(1000mL/L){DF)(DDF) / [{C236){SSHD g/L}(2220000 dpmiuCi)]
[(Total AT Counts / TC) - Bkg * 1/EFF * C238] - (Pu-238 Tracer Value "SPKV *Py 236 Tracer Recovery / 100)
-EE- Pu 238 KCill. = [(Pu 238 dpm)(DF)DDF)(1000mLL)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/uCi(D g/L)(SS)]

elative Counting Error = Square Root of [{1/(Pu 236 cpm * min)) + (1 / (Pu 238 or 239/240 cpm *min))] * 1.96 * 100

: vRESULTS v

Pu 239/240 uCiimt 2.43E-04 DETECTION

:i{Relative Counting Error = 2.7% LEVELS

in yCmL
Pu 239/240

Pu 238 uCimL 2.80E-05 2.65E-05

? i o [Relative Counting Error = 4.9% Pu 238
AW-102 ema _|Pu 236 Tracer Recovery = 41.2% 2.65E-05
IAnalyst: JMV Date: 13-Oct-95
Signature of Chemist: % _,‘ﬂ’ LLF Date: / ([J _O_f_t ?f’

SAMPLE WB1 REV 1.2 943127ML

427

19431270UTAM2716.WB1 10/13/85




WORKBOCK PAGE: SAMS

WHC-SD-Wii-0r-149, REV. 1

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID SAMPLE

DATE COUNTED OCT:12-95 [PU 236 AEA FRAC (C236) 0.703

SAMPLE SAMPLE VOLUME in mL 88 1.000 [PU 238 AEA FRAC (C238) 0.029

AMPLE DILUTION FACTOR DF 1.000 |PU 239 AEA FRAC (€239) 0.325

RACER VOLUME in mL SPKV 0.100{TOTAL AT COUNTS 3578

: DIGEST DILUTION FACTOR ODF 1.0600 AT COUNT TIME (MIN) 30

PPU23801 RACER BOOK NO 117843 BACKGROUND in cpm (Bkg) 5.000

DETECTOR NUMBER 3 ’5 236 cpm 29.540

LIQUID EFFICENCY FACTOR EFF 0.500 P 238 cpm 1.200

ki RACER PREPARATION DATE 09/12/95 [PU 236 cpm 13.670

95002912 TRACER PREPARATION VALUE (dpm/mL} 2265.000[AEA COUNT TIME 480

PU-236 DECAY CORR'D VALUE _ (dpm/mL) 2220.202|  Pu 2397240 pCill 4.6235E-02
PU-238 TRACER VALUE {dpmimL) 0.000

= [(Total AT Counts / TC) - Bkg " 1/EFF " C238] - (Pu-238 Tracer Value *SPKV "Pu 236 Tracer Recovery / 100}
Pu 238 pCill. = [(Pu 238 dpm)(DF)(DDFK1000mL/L)] / [(Pu-236 Tracer Recovery /100)(2220000 dpm/pCi}(D g/L)(SS))
iRelative Counting Error = Square Root of [(1/(Pu 236 cpm * min)) + (1/ (Pu 238 or 239/240 cpm * min))] ~ 1.96 * 100

YRESULTS v
Pu 239/240 puCifmL 4.62E-05 DETECTION
ii#Relative Counting Error = 2.9% LEVELS
] in uCifmL
SINOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
Pu 238 pCimL < 5.90E-06 5.90E-06
i " |Relative Counting Error 8.3% Pu 238
AW-102 GRAB. ~ _[Pu 238 Tracer Recovery = 72.4% 5.90E-06
lAnalyst; JMV Date: 13-Oct-85
Signature of Chemist: i LLF Date: / L Oct‘ ‘r
SAMPLE WB1 REV 1.2 943127ML
A2N
1\943127'0UTWM2716 WB1 10/13/95




WHC-SD-Wiwi-UF-149, REV. ¢

WORKBCOK PAGE: DUP6

Pu 238 and 239/240 : LA-943-127 (B-0) LIQUID / SOLID DUP
[DATE COUNTED OCT-12-95[PU 236 AEA FRAC (C236) 0.666
SAMPLE VOLUME in mL s§ 1.000([PU 238 AEA FRAC (C238) 0.035
SAMPLE DILUTION FACTOR DF 1.000[PU 239 AEA FRAC (C239) 0.316
RACER VOLUME in mL SPKV 0.100 {TOTAL AT COUNTS 3403
[DIGEST DILUTION FACTOR DDF 1.0000 |AT COUNT TIME (MIN) 30
|TRACER BOOK NO 117843 BACKGROUND in cpm (Bkg) 5.000
DETECTOR NUMBER 3 PU 238 cpm 25.350
EEFICIENCY FACTOR EFF 0.500 [PU 238 cpm 1.330
TITRACER PREPARATION DATE 09/12/95[PU 239 com 12.040
TRACER PREPARATION VALUE (dpm/mL) 2265.000 [[sEA COUNT TIME 480
lPU-236 DECAY CORR'D VALUE _ (dpmimL) 2220.202|  Pu 2397240 pCitL 4.7462E-02
(dpm/mL) 0.000

0 lPU-238 TRACER VALUE

- IPu 239/240 uCilL =
4Pu 238 dpm = [(Total AT Counts / TC) - Bkg *
Pu 238 pCill =

v RESULTS v

Dacay Time = Date Counted - Tracer Preparation Date
_|iPu-236 Decay Corr'd Value = Pu-236 Preparation Value *[e to the power of {{-in2 * Decay Time/1040.95}]

Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg) "C236™100/(Pu-236 Decay Corr'd Value * SPKV * EFF)
(C239)(Pu 236 Decay Corr'd Value){SPKV){1000mLAL){DF){DOF} / [(C236)(SS)(D g/L}(2220000 dpm/pCi)]
1/EFF " C238] - (Pu-238 Tracer Value "SPKV "Pu 236 Tracer Recovery / 100)
[(Pu 238 dpm)(DFYDDF){1000mL/L}} / ((Pu-236 Tracer Recovery /100){2220000 dpm/uCi}(D g/L}XSS)]
Relative Counting Error = Square Root of [(1/(Pu 236 cpm ™ min)) + (1 / (Pu 238 or 239/240 cpm * min))] * 1.96 * 100

|Pu 2397240 HCl/mL 4.75E-05 DETECTION
i Relative Counting Error = 31% LEVELS
in pCimL
NOTE: Pu 238 Resultis a LESS THAN Value. Pu 239/240
Pu 238 uCimL < 6.92E-06 6.92E-06
; Relatlve Counting Error 8.0% Pu 238
AW-102.GRAB [Py 236 Tracer Recovery = 65.1% 6.92E-06
Analyst: JMV Date: 13-Oct-95
Signature of Chemist. - _;{b’ LLF Date: /‘:0 OL f 4}

SAMPLE WB1 REV 1.2 943127ML

119431 270UT\AM2T7 16 WB1

429
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS

Peak
ID
1
27
3
Peak
ID Isotope
1 Pu236
2
3 Pu239
Pu240
Totals:

Peak

Rev. 2.01
DATA REDUCTION REFPORT
SAMPLE

WORKLIST2716-STD
File ID: 14al436.CNF

Counted on: 10/12/95 @22:27
Detector: AEAl4

Geometry number: 1

Count time: 28806. Sec

PEAK ANALYSIS

height Peak center FWHM

Tau

Initial Final Initial Final Initial Final Initial Final

Activity
uCi/ea
0.704E-03

0.815E-03
0.815E-03

633.4 633.4 360.424 360.424 12.000 4.221 6.000 0.909
3.0 3.0 302.154 302.154 4.000 0.000 2.000 1.632
870.3 870.3 227.267 227.266 12.000 4.875 6.000 1.346
PEAK RESULTS
Peak Error Limit: 30%
AEA Peak Centroid Count %err
Frac Exp. Obs. Diff. FWHM Rate c¢/m @95 d/m
0.473 5.755 5.750 0.0050.02 29.26 1.7 1563.4
2?7727 -5.482 0.00 1000.
0.558 5.147 5.137 0.0100.02 34.55 1.5 1808.7
5.144 5.137 0.007 1808.7
1.031 <--valid peaks only--> 63.81
DETECTOR CALIBRATION
Energy(MEV) = 4.092 + (0.0046)+*Channel
Energy range (MeV): 4.092 TO 6.447
Efficiency = 0.0191 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 29707.0 100.000
Smoothed 29707.0 1060.000
Composite fit 30635.4 103.125
Residuals -928.4 -3.125

Analyzed by:

EMB

WHC-SD-Wivi-DP-149, REV. (
430



Spectrum 14al436.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc
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Raw Data Dump for AEA Spectrum:
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GENERAL

Westinghouse Hanford Co.

A LPHA
Rev.

ENERGY
2.01

ANALYSTIS

DATA REDUCTION REPORT

SAMPLE
WORKLIST2616-BLK
File ID: 15al1l520.CNF

10/12/95 @22:27
AEAlS
1

Counted on:
Detector:
Geometry number:

/f< e
;zfﬂiéfig"

Count time: 28807. Sec
PEAK ANALYSIS
Peak Peak height Peak center FWHM Tau
1D Initial Final Initial Final Initial Final Initial Final
1 534.2 534.2 366.463 366.463 10.000 3.541 5.000 1.174
PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 1.042 5.755 5.768 -.0130.02 17.80 2.1 1464.5 0.660E-03

Cm243 5.779 5.768 0.011 1966.1 0.886E-03

Totals: 1.042 <--valid peaks only--> 17.80

DETECTOR CALIBRATION
Energy(MEV) = 4.082 + (0.0046)+*Channel
Energy range (MeV): 4.082 TO 6.438
Efficiency = 0.0124 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery-
Raw spectrum 8197.0 100.000
Smoothed 8197.0 100.000
Composite fit 8544.5 104.239
Residuals -347.5 -4.239
Analyzed by:
EMB

WHC-SD-WM-DP-149, REV. ¢
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Spectrum 15al1520.CNF

1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 3589.3
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Westinghouse Hanford Co.

GENERAL ALPHA ENERGY ANALYSTIS
Rev. 2.01

DATA REDUCTION REPORT
SAMPLE

S95T2309-SAM
File ID: 16al611.CNF

Counted on: 10/12/95 @22:28
Detector: AEAl6

Geometry number: 1

Count time: 28804, Sec

PEAK ANALYSIS

Peak Peak height Peak center FWHM Tau
ID Initial Final Initial Final Initial Final Initial Final
1 575.5 575.5 361.280 361.280 10.000 3.565 5.000 1.080
2 144.7 144.7 302.976 302.892 12.000 3.992 6.000 1.273
3 1493.2 1493.2 229.016 229.016 12.000 4.580 6.000 1.744

PEAK RESULTS
Peak Error Limit: 30%

Peak AEA Peak Centroid Count %err Activity
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea
1 Pu236 0.283 5.755 5.756 -.0010.02 20.38 2.0 205.5 0.926E-04
2 Pu238 0.070 5.487 5.487 0.0000.02 5.05 4.1 69.3 0.312E-04

Am241 5.479 5.487 -.008 53.1 0.239E-04
3 Pu239 0.669 5.147 5.147 0.0000.02 48.15 1.3 475.8 0.214E-03
Pu240 5.144 5.147 -.003 475.8 0.214E-03
Totals: 1.022 <--valid peaks only--> 73.58
DETECTOR CALIBRATICN
Energy(MEV) = 4.094 + (0.0046)*Channel
Energy range (MeV): 4.094 TO 6.449
Efficiency = 0.1012 CPM/DPM
TOTAL COUNT DATA:
Item Total % Recovery
Raw spectrum 34551.0 100.000
Smoothed 34551.0 100.000
Composite fit 35321.2 102.229
Residuals -770.2 -2.229
Analyzed by:
EMB

WHC-SD WH DP-149, REV. U

436



Spectrum 16al6ll.CNF

l Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 10551.7
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Raw Data Dump for AEA Spectrum:
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